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Why people choose an IBM PC in the first place 
is why people want IBM service...in the first place 


After all, who knows your IBM Personal 
Computer better than we do? 

That’s why we offer an IBM maintenance 
agreement for every member of the Personal 
Computer family. It’s just another example 
of blue chip service from IBM. 

An IBM maintenance agreement for your 
PC components comes with the choice of service 
plan that’s best for you—at the price that’s 
best for you. 

Many customers enjoy the convenience and 
low cost of our carry-in service. That’s where 
we exchange a PC display, for example, at any 
of our Service/Exchange Centers 


And for those customers who prefer it, we 
offer IBM on-site service, where a service repre¬ 
sentative comes when you call. 

No matter which you choose for your PC, 
an IBM maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That’s why 
an IBM maintenance agreement means blue 
chip service. To find out more about the 
specific service offerings available for your PC, 
call 1800 IBM-2468, Ext. 82 
and ask for PC Maintenance. —_ = = 9 

Blue chip service from £==”=? = 
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In business, class is measured 
not by noise level, but by perform¬ 
ance level. What work gets done. 
And when. How work gets done. 
How well. For how much % 

By that standard, the ELAN ™ 
System from Braegen is clearly 
the class of 3270, delivering more 
practical innovations. Innovations 
that dramatically increase through¬ 
put and flexibility, while decreas¬ 
ing hardware and support costs. 

The ELAN System, for exam¬ 
ple, gives you powerful IAN capa¬ 
bilities, without your investing 
in special LAN technologies. You 
use existing coax. And thanks to 
our multi-drop, station-to-station 
format, you use much less coax. 

The ELAN System gives you 
more intelligent controller solu¬ 
tions. Solutions that let you switch 
hosts, applications and personal¬ 
ities. Solutions that let you build 

"ELAN is a trademark of The Braegen Corporation. 
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CLASS 
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local 3270 networks with up 
to 120 devices, local and remote 
attach, remote dial-in. Solutions 
that let you combine three work¬ 
station levels: Full edit/inquiry; 
integrated multi-user IBM per¬ 
sonal computing using shared 
resources; and the direct attach of 
IBM PCs and compatible micros. 

The ELAN System gives you 
more practical innovations, the 
kind that do their work on your 
company’s front and bottom lines. 
And behind the lines, perhaps 
the most practical benefit of all— 
a nationwide Braegen service 
network. 

The ELAN System. A tough 
act to follow. Because it’s the class 
act of 3270. 

BR/EGEN 

The Braegen Corporation 

525 Los Coches Street 

Milpitas, CA 95035 

(408) 945-8150, TWX: 910-338-7332 
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Can your comparison utility 
match COMPAREX™? 



YOUR 

campnnEx comparison 

UTILITY 


1. Support OS/VS, MVS/XA, or DOS/VS 


2. Directly support ISAM, VSAM, PDS, QSAM 


3. Allow direct comparison of DATABASES 


4. Allow comparisons of any two specific members of the 
PANVALET or LIBRARIAN files 


5 Compare single members of a PDS or an entire PDS to 
PANVALET or LIBRARIAN 


6. Compare any sequential dataset to a member of either 
PANVALET or LIBRARIAN 


7. Provide vertical hexadecimal format — over and under 
(optional) 


8. Support VM/CMS 


9. Support SQL 


10. Isolate inserted, deleted, and modified records, in text 
and data files 


11. Underscore exact differences 


12. Mask fields for selected comparison 


13. Provide selection/exclusion capabilities for comparing 
print or test file creation 


14. Provide ISPF/PDF interface with full tutorial 


15. Provide re-entrant code 


16. Allow unlimited occurrences of differences 





18. Provide free-form keyword notation 


19. Allow unlimited record length comparison 


20. Provide EBCDIC/ASCII translation 


21. Compare non-like file organizations i.e., VSAM-SEQ 


22. Compare program load modules 


23. Provide synchronization facilities 



For a free evaluation of 

| m, STERLING 

COMPAREX, at your site, 

H SOFTWARE 

without obligation — call 

M MARKETING 

TOLL FREE 800-824-8512. 

1007 Seventh Street 

California, Alaska, Hawaii, 

Sacramento, CA 95814 

or Canada call collect 

Comparex is a trademark of Serena 

916-441-7234. 

Consulting. 


CIRCLE 4 ON READER CARD 


TakeffeJ 

. stockVsv^ 
mAmerica. 


DRIRMOTIDN 


Editor Rebecca S. Barna 
Senior Editor Larry Marion 
News Editor John W. Verity 
Features Editor Kenneth Klee 
Senior Staff Writer Parker Hodges 
Copy Editor Florence Lazar 

Assistant News Editor Michael Tyler 
Assistant Features Editor Deborah Sojka 
New Products Editor Robert J. Crutchfield 
Assistant Copy Editor Theresa Barry 
Assistant Editor Lauren D’Attilo 

Editorial Assistants Donna Lyons, Mary Ann 
Hariton 

Copy Assistant Eric Brand 

Bureau Managers 
San Francisco Charles L. Howe 

Los Angeles Edith D. Myers 

Minneapolis Jan Johnson 

Boston R. Emmett Carlyle 
Washington Willie Schatz 

Advisory Board Lowell Amdahl, 

Howard Bromberg, Philip H. Dorn, 

Joseph Ferreira, Bruce W. Hasenyager, 

David Hebditch, John Imlay, Terry G. Mahn, 

Louis Naug§s, Angeline Pantages, 

Robert L. Patrick, Malcolm Peltu, Russell Pipe, 

Carl Reynolds, F.G. Withington, Amy Wohl. 
Contributing Editors Pamela Archbold, 

Laton McCartney, Hesh Wiener 
International Editor Linda Runyan 
European Managing Editor Paul Tate 

Technology Editor, Europe Fred Lamond 

Foreign Correspondents John Lamb, 

London; James Etheridge, Paris; Peter Hidas, 

Oslo; Norman Kemp, Sydney. 

Art Director Kenneth Surabian 
Assistant Art Director Susan M. Rasco 
Art Assistant Catherine Kennedy 
Production Manager Anne Earley 
Publisher James M. Morris 
Executive Editor John L. Kirkley 
Circulation Vice President Joseph J. Zaccaria 
Circulation Manager Mary Agnes Glenister 

Operations Manager Patricia Adamo 

Research Director Laurie Schnepf 
EDITORIAL OFFICES 

Headquarters: 875 Third Ave., New York, NY 10022. 
Phone (212) 605-9400; telex 429073. New England: 1 
Chaucer St. RFD 2, Sandwich, MA 02563, (617) 888-6312. 
Washington, D.C.: 4451 Albemarle St. NW, Washington, 
DC 20016, (202) 966-7100. Midwestern: 3607 Garfield Ave. 
S„ Minneapolis, MN 55409, (612) 827-4664. Western: 1801 

S. La Cienega Blvd., Los Angeles, CA 90035, (213) 559- 
S111; 2680 Bayshore Frontage Rd., Suite 401, Mountain 
View, CA 94043, (415) 9650-8222. International: 130 
Jermyn St., London SW14UJ, England, (441) 839-3916, tel¬ 
ex 914911; 13 Stanley Place, Budd Lake, NJ 07828, (201) 
691-0592, telex 499-4308. 

Technical Publishing 

nn a company of 

lid The Dun&Bradstrcct Corporation 

Vbpa abp 

DATAMATION (ISSN 0011-6963) Magazine is issued twice 
monthly on the 1st and 15th of every month by Technical 
Publishing, a company of The Dun and Bradstreet Corp., 
John K. Abely, president. Executive, advertising, editorial of¬ 
fices, and subscription departments, 875 Third Ave., New 
York, NY 10022. Published at Lincoln, Nebr. Annual sub¬ 
scription rates: U.S. and possesions: $50; Canada: $75; Ja¬ 
pan, Australia, New Zealand: $140 air freight; Europe: $120 
air freight, $225 air mail. All other countries: $120 surface, 
$225 air mail. Reduced rate for qualified U.S. students, pub¬ 
lic and school libraries: $30. Single copy: $3 in U.S. Special 
Datamation/Dataguide issue: $25. Sole agent for all sub¬ 
scriptions outside the U.S.A. and Canada is J.B. Tratsart, 
Ltd. 154 A Greenford Road, Harrow, Middlesex HA13QT, 
England, (01)422-8295 or 422-2456. No subscription agen¬ 
cy is authorized by us to solicit or take orders for subscrip¬ 
tions. Second-class postage paid at New York, NY 10001 
and at additional mailing office. ^Copyright 1984 by Techni¬ 
cal Publishing Co., a Division of Dun-Donnelley Publishing 
Corp., a company of The Dun and Bradstreet Corp. All rights 
reserved. "Datamation” registered trademark of Technical 
Publishing Company. Microfilm copies of Datamation may 
be obtained from University Microfilms, A Xerox Company, 
300 No. Zeeb Road, Ann Arbor, Ml 48106. Printed by Foote 
& Davies/Mid-America. POSTMASTER: Send address 
changes to Datamation, 875 Third Avenue, New York, NY 
10022. 


4 DATAMATION 




















































y*nii:c 


- <m am- _. 

m5;J* w«ro««n 
a. SmSOSZ ,?*«« 

* SS'* 8 «»t»i 

* SS! Si uimmamii 

*» w w ««K, 

r*S/| IgBS 

* ss-^kSi 

xxv S!0£ s 

1 ' »«2 kkm ; Jf (g s 

•«*3« CJtoiu» fijok i-L W 

M5,! “'S S*««i 

r.i».r.im,, H , 


♦jnwa.-ji 

’jr>4Utt* 

'jp«r. 

:/r-*c:uffr. 

: a r*«D. 


C harlotte County, Florida, is one of the fastest growing 
counties in America. And its government is one of 
the most efficient. 

In fact, visitors have come from as far away as Europe 
to study Charlotte County’s computer system. A Nixdorf 
computer system. 

As Oliver Lowe, Charlotte County’s Property Appraiser, 
and the driving force behind the implementation of the 
Nixdorf 600/55 computer system, puts it, “One of the pri¬ 
mary obligations of any government agency regardless 
of size, is the elimination of unnecessary expense and 
duplication of effort. With the Nixdorf system, we are 
able to meet the data and information processing needs 
of all county departments, and at the same time, make 
the information used by one organization available to 
any other department that might need it. We’re compa¬ 
rable with private enterprise when it comes to efficient 
management.” 

The Nixdorf system handles the complete range of the 
county’s administrative functions from property appraisal, 
tax collecting, license and registration renewals, payroll, 


and mosquito control to a number of law enforcement 
requirements. 

Another reason for the selection of the Nixdorf system, 
according to Mr. Lowe, was its ease of use. The system 
is being run by people who had never operated a data 
processing system before. No computer specialists had 
to be hired. And that’s a major factor in Charlotte County’s 
ability to save hundreds of thousands of dollars. 

For 32 years, Nixdorf has been providing solutions 
for the information processing needs of all kinds of busi¬ 
nesses, as well as government agencies at the local, state 
and Federal level. And today, we’re a successful inter¬ 
national company with 16,000 people and over 110,000 
computer systems installed around the world. 

So if you want the best system of government, with all 
the software and support you could ask for, all you have 
to do is talk to Nixdorf. 

Nixdorf Computer Corporation, 

300 Third Avenue, Waltham, MA 02154 


NIXDORF 

COMPUTER 
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They do it handily with the 
flexibility and ease of programming 
of a Tandem NonStop™ Computer 
System. 

Michigan Bell’s ReCoup™ 
program, developed and running 
on the Tandem system, is giving 
them a remarkable $4.5 million 
recovery in “lost” funds in 1984. 
And an 80% return on investment 
in its first year of operation. 

Their Tandem on-line system 
has eliminated a mountain of paper¬ 
work. Where it used to take 12 
minutes—or more—to find individ¬ 
ual records by hand, all information 
is now instantly accessible to all 
collectors. And with no more time 
x lost digging in file drawers, 

:; the average collector’s 
phone time has 
increased from 
- one hour to 


six highly productive 

Since all transactions 
are recorded on-line 
as they occur, the 
comprehensive data 
base is complete at all 
times. Fewer accounts . 

are referred to outside WKKKmmJ 
collection agencies and there is a 
vast improvement in reduced 
expenses and administrative con¬ 
trol for these contracted services. 

<:■■■?: The ReCoup system also 
produces individual operator pro¬ 
ductivity reports which enable 
continuing, consistent and automatic 
employee evaluation. Attitudes 
ana productivity have increased 
dramatically. 

And because Tandem systems 
are totally modular, Michigan Bell 
can easily expand or modify their 


With complete files instantly 
accessible, operator efficiency 
an d productivity are increased 
||||||HBj J* by substantial margins. 

■ an^ time. With nodoss 

ware investment. And 
I with no downtime. 

To make sure that 
development went 
& smoothly, Tandem’s 

worldwide sales support, education, 
training, service ana manufadur- 
ing organization were there to help, 
every step of the way: 

Maybe a Tandem system can 
help your company recoup lost 
millions, too. To find out how, con- 
tad the Tandem Sales Office 
nearest you. 

Or write, Tandem Computers 
Incorporated, 19191 Vallco Park¬ 
way, Cupertino, CA 95014. Or call 
us toll free, (800) 482-6336. 

In California, (408) 725-7500. 


NonStop Transaction Processing 
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If you 
haven’t 
attended 
a Cullinet 
Seminar, 
you haven’t 
gotten the 
complete 
picture. 

While other software 
companies offer at best a 
fragmented approach to 
information management, 
Cullinet’s integrated software 
solution is rich, powerful and 
complete. Making it finally 
possible for organizations to 
implement a true informa¬ 
tion management strategy. 

For information about 
the next Cullinet Seminar in 
your area, please phone us, 
toll-free, at 1-800-225-9930. 

(In MA, call 617-329-7700.) 

Or send in the coupon below. 

Cullinet 

Cullinet Software, Inc. 

400 Blue Hill Drive, Westwood, MA 
02090-2198 


“Yes, I’d like to attend a Cullinet Seminar.” O 

2 

Please let me know about the next one oo 

being held in my area. or 


| Name/Title 
I Company/Department 
I Address 
I City/State/Zip 
1 Telephone 
I Computer 

® Send to: Cullinet Software, 400 Blue Hill Drive, 
j^^Westwood, MA 02090-2198 

See our ad on page 12 
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COMPILING WE WILL GO... 

August 1964: Digitek, a Los Angeles soft¬ 
ware firm, took on IBM when it an¬ 
nounced its fortran iv compiler for the 
7040 (44) and 7090 (94). The company in¬ 
tended to lease the four-pass compiler di¬ 
rectly to users. It was reported to be one 
fifth to one sixth the size of IBM’s, and 
compiled, on the average, four times as 
fast as the 94’s ibjob fortran version 9. 
The Digitek design really hummed on 
small programs (of approximately 200 
statements), which the company felt con¬ 
stituted the bulk of fortran jobs. 

The company was formed in May 
1961 by three former Hughes Aircraft 
employees (Jim Dunlap, Don Ryan, and 
Don Peckham), and began specializing in 
compilers in early ’63. The company had 
already put out eight other compilers for 
various manufacturers. 

Inspiration for the new compiler 
came from the May 8, 1964 Copyright 
Office decision to register computer pro¬ 
grams, which promised to change the way 
the industry worked by forcing manufac¬ 
turers to offer separate pricing of hard¬ 
ware and software. 

CHANGE OF ATTITUDE 

August 1974-. Does the installation of ter¬ 
minals have a positive or negative effect 
on employees’ motivation and morale? 
John W. Lawrie, John M. Ryan, and 
Alastair Carlyle researched the psycho¬ 
logical changes that may occur as a result 
of such a project, and summarized the re¬ 
sults in a Datamation article. 

The authors conducted their study 
on behalf of a large midwestern bank that 
was considering installing terminals in all 
its branches. Along with the cost-benefit 
analyses to evaluate the economic impact 
of the terminals, the bank wanted a 
glimpse at the possible psychological con¬ 
sequences of this fundamental change in 
tellers’ jobs. 

Here’s how the study was done: 
seven branches of the bank installed ter¬ 
minals on a pilot basis to test the hard¬ 
ware. Seven other branches were then 
tested to determine whether they had the 
same key operational and personnel vari¬ 


ables, such as the branch manager’s man¬ 
agement style, types of banking business, 
and tellers’ ages, length of service, sex, 
and salaries. The two groups did not dif¬ 
fer significantly, nor did the other 
branches within the total network. 

The behavioral indicators of poor 
teller morale were then identified as ab¬ 
senteeism, tardiness, and turnover. Atti¬ 
tudes were measured through use of a 
pretested questionnaire that was based on 
interviews with managers and tellers, and 
behavior was measured via centralized 
personnel records. 

The authors uncovered an inter¬ 
esting pattern when they compared the 
terminal and nonterminal samples. Over¬ 
all, there was no significant difference be¬ 
tween the terminal group and the 
nonterminal group in their attitudes to¬ 
ward their jobs. When they looked at in¬ 
dividual clusters of employees’ feelings, 
however, the terminal group showed 
more positive attitudes than the nonter¬ 
minal group. They felt more positive 
about coworkers and about their sense of 
personal responsibility. 

As tellers’ experience with termi¬ 
nals increased, a number of things were 
revealed. They experienced no major 
changes in their attitude toward work it¬ 
self, their sense of personal development, 
or their responsibility for quality. Their 
feelings of accomplishment were slightly 
depressed, while feelings about coworkers 
became more positive, and they liked the 
increased amount of feedback available 
with a terminal (their degree of accuracy 
was now immediately known to them). 
Terminals seemed to have no effect one 
way or another on the tellers’ tardiness, 
absenteeism, or turnover. 

As a result of the survey, the au¬ 
thors recommended that bank manage¬ 
ment give a “tentative green light” to the 
project, with the provision that motiva¬ 
tional impact be measured at each step of 
the conversion. It was their belief that no 
technological change could move forward 
without motivated personnel and that im¬ 
pact on personnel should be measured be¬ 
fore a final decision is made. 

—Lauren D’Attilo 
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No computer should be 
an island. 



Standalone computers have clear 
limitations, but when they’re linked 
to a data network they can give and 
receive information from many 
sources. That’s why Boeing Computer 
Services offers you an independent, 
end-toend, fully managed networking 
capability. And that’s how you can 
take advantage of our expertise to 
connect your existing equipment and 
systems. 

Boeing provides total system engineer¬ 
ing and integration capability, selecting 
the best hardware and software tech¬ 
nology without bias toward any parti¬ 
cular manufacturer. The key word 
is “flexibility.” We want to make sure 
that our network solutions can support 
the additional modifications you’re 
sure to make in the future. 

Our expertise was forged by years 
of experience with our own System 


Network Architecture (SNA) capa¬ 
bility. Our customers can interconnect 
any existing SNA network to the 
Boeing network for added transmis¬ 
sion capability. Or simply use the 
Boeing network for all data 
communications. 



We’re also experienced with the X.25 
distributed processing architecture. 
For the state of Pennsylvania, we were 
selected to link numerous totally in¬ 
dependent agency networks into a 
single network via X.25 protocols. 

In addition to data, we can provide 
voice, video and fax communications. 
All part of Boeing’s complete inte¬ 
grated information services. Including 
enhanced remote computing services. 
Distributed processing and micro/ 
mainframe links. Office information 
systems. Software solutions. Education 
and training. And a variety of profes¬ 
sional support services. So start build¬ 
ing bridges. For more information 
or the location of the sales office 
nearest you, call 1-800-447-4700. 

Or write BOEING COMPUTER 
SERVICES, M.S. CV-26-15A, 7980 
Gallows Court, Vienna, VA 22180. 


BOEING COMPUTER SERVICES 


A Division of 
The 

Boeing Company 
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^ou asked for 

an encore. 




Brian Stains is the Symphony 
I Program Manager at Lotus 
Development Corporation. 
He was previously involved 
with the creation of 1-2-3 
software and is one of 
| the original members 

" ' of the company. 




We gave you 
a Symphony.” 



# Lotus 


One great idea 
after another. - 


Symphony, 1-2-3 and Lotus are trademarks of Lotus Development Corp. 


“It took a dedicated 
team to create what the 
business community term¬ 
ed ‘an overnight success! 

But that’s just what 1-2-3™ 
software became. 

“When people discov¬ 
ered the incredible speed 
and power of 1-2-3, they 
made it the number one PC 
business software in the world. 

“Naturally this success gave us 
confidence, but it didn’t make us compla- ^ 
cent. So even as the applause for 1-2-3 con¬ 
tinued, we were working to give the 
business community an encore. 

“We realized 1-2-3 was an 
analytical tool that solved many a 
people’s business needs. But we - 
also talked to people with dif¬ 
ferent requirements. 

“We listened and we 
learned. 


XW* “The result is new 
Symphony™ software. 

“We believe Symphony is 
the most comprehensive, all-in- 
one software system ever devel¬ 
oped. It combines word 
processing, spreadsheet, com¬ 
munications, database, graphics, 
and a powerful command lan¬ 
guage. And like 1-2-3, Symphony 
is an ideal program even for first 
time users. 

“You asked for an encore, we 
gave you Symphony.” 

To find out more about 1-2-3 
and new Symphony software—and 
which is best for you—visit your 
nearby computer dealer. 
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When companies 
buy a database man¬ 
agement system, it’s 
not for the pleasure 
of owning a database. 

If s for the purpose of 
building applications. 

And building applications is what 
ADS/OnLine is all about. 

ADS/OnLine is a proven facility of 
EDMS/R, our new high performance rela¬ 
tional database. Installed at more than 
1,000 IDMS sites since its introduction in 
1981, ADS/OnLine has made it possible for 
companies to generate both simple and 
complex applications far faster than they 
ever thought possible. Five times faster, 

10 times faster... we even have a customer 
who reports a 50-fold increase in produc¬ 
tivity with ADS/OnLine. 

Why? For one thing, ADS/OnLine 
automates many of the repetitive tasks of 
conventional programming, from initial 
design through documentation. As a result, 
applications developers are free to concen¬ 
trate on the functionality of the applica- 


j on, rather than the 
j limitations of the 
j language they’re 
j working with. 

ADS/OnLine’s 
fourth generation lan¬ 
guage is non-procedural. To define a pro¬ 
gram, you simply “paint” screens and fill 
in the blanks. Editing and error handling 
facilities detect input errors -automatically. 

The net result is not only faster appli¬ 
cations development, but applications that 
are also clearly better- easier to work with, 
easier to maintain. And we know this for 
a fact: 

We used ADS/OnLine to develop our 
fully integrated line of applications, includ¬ 
ing our Manufacturing and Financial 
Systems. 

For more information about ADS/ 
OnLine, IDMS/R and all the other com¬ 
ponents of our complete software solution, 
write Cullinet. 

After that, it’s faster applications 
you’ll be writing. 


I^ullinet: I want to hear about ADS/OnLine, the fastest way to writ^ 
applications. Please arrange for me to attend a Cullinet seminar. ■ 

DN815 | 

Name_ ■ 


Title. 


Company/Department. 
Address_ 


City/State/Zip. 
Telephone_ 


Computer_ 

^^end to: Cullinet Software, 400 Blue Hill Drive, Westwood, MA 02090-2198 ^Jj 


Database: Cullinet 

© 1984 Cullinet Software, Inc., 400 Blue Hill Drive, Westwood, MA 02090-2198 
Phone, toll-free, 1-800-225-9930. In MA, 617-329-7700. 

CIRCLE 27 ON READER CARD 






LOOKAHEAD 

BAD MARKS FOR Boeing Computer Services, an arm of the Seattle- 
3B2/300 based aerospace company, is understood to be 

displeased with an order of 3B2/300 supermicros it 
received from AT&T. Several of the 32-bit Unix 
machines were delivered for evaluation recently, 
but BCS workers found them to be slow performers 
and in need of up to 50 nonspec changes. "This is 
a prototype, not a machine," said one BCS source. 
It was not clear, however, if BCS would return all 
the hardware or forge ahead. 

IBM AND ITT TO IBM and ITT will be the only non-European 

JOIN ESPRIT companies involved in the first full phase of the 

European Economic Community*s $1.5 billion Esprit 
research program in computer and communications 
technology. Ignoring criticism from some members 
that this ought to be a Europe-only show, the EEC 
will announce in mid-September that the two U.S. 
companies are banding together with other European 
firms in the mainstream Esprit research projects. 
Altogether, 90 projects out of 441 proposals have 
been accepted, half funded by the EEC and half by 
industry. IBM tried to get involved once before in 
the pilot phase of the program but, as an EEC 
spokesman put it, "lBM*s proposals simply weren*t 
good enough." 

REACHING OUT TO AT&T is fast expanding its list of European 
MAKE SOFTWARE partners as it tries to make a splash in the 

international market. The latest agreement is with 
British videotex company Aregon, which will 
develop software for AT&T's videotex terminals and 
frame creation system. Both the North American 
NAPLPS and British Prestel protocols will be 
supported. The partners will also develop a system 
based on the pan-European CEPT standard, which is 
being used by IBM in West Germany's Bildschirmtext 
videotex system. 

CATCHING UP Even though North Star began volume shipments of 

WITH 3270 its 16-bit, 12-user Dimension MS/DOS system in 

May, two months late, the San Leandro, Calif., 
vendor still plans to ship a 3270 emulation by 
October. It would make the Dimension appear to 
IBM mainframes like a 3274 controller with up to 
12 logical units attached. 

M&D TO ADD McCormack & Dodge is set to unveil two new 

UTILITIES products at its annual user meeting this month in 

Washington. The Natick, Mass., firm will preview 
Passport, a report writer, and FYI, which is 
described as an on-line memo writer that lets 
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users send electronic mail, update files, and 
incorporate messages into record-keeping 
activities. Both packages will interface with 
M&D's Millenium series of applications packages. 

SDS, ONE MORE The third reincarnation wasn't the charm for 

TIME Scientific Data Systems, but maybe the fourth will 

be. The SDS founded by Max Palevsky in 1961 
disappeared in 1969 when Xerox bought him out for 
close to a billion dollars. The name was revived 
in 1975, right after Xerox folded the general 
purpose computer operation, when former SDSer 
Richard Duley picked up rights for $4 (September 
1975, p. 102) and applied it to a short-lived 
leasing company. In 1979 another former SDSer, 

Jack Mitchell, dubbed his small business system 
startup SDS and obtained financial backing from 
Palevsky. SDS III failed to flourish and was sold 
off in pieces last year. The name, however, lives 
on, now retained by a major SDS investor, David 
Shamp of Washington, D.C., who named himself ceo. 
From what we hear, though, SDS IV hasn't done any 
kind of business yet. 

IRS GOES The Internal Revenue Service is looking hard at 

PLASTIC optical disk storage of tax forms. The IRS is 

thinking of electronically storing images of 
entire tax forms and then destroying the 
originals. It has reportedly received an OK from 
the Justice Dept, on the legal status of handling 
official, signed forms that way. One supplier 
close to the potential disk installation is 
FileNet, a Costa Mesa, Calif., company that sells 
Document-Image Processor, a disk-based office 
system. Meanwhile, the IRS is also toying with the 
idea of letting us pay our taxes by credit card. 

RUMORS AND RAW Work is under way at SofTech Microsystems to boost 

RANDOM DATA the memory capability of the so-called p-machine 

that underlies the firm's p-System portable 
operating environment. Current memory restrictions 
have limited the p-System's performance and, as a 
direct result, sales. .. .Intel's End-User 
Systems Operation is continuing work on off¬ 
loading mainframe dbms functions to 
microcomputers. The focus of some such work is on 
something called a "data filter.". . .Alpha Micro 
Systems of Irvine, Calif., is working on an 
attachment for MS/DOS machines into its 68000- 
based, multi-user computers. The company is also 
working out a software distribution scheme that 
would use spare bandwidth on video channels and is 
planning to come out with a videodisk backup 
device. 
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AT&T INFORMATION SYSTEMS 



With this network, you’re bound to shine. 

The new AT&T Information Systems Network 
(ISN) is one of the most flexible, cost-efficient links 
between data processing and office devices under the 
sun. It builds your company’s information network by 
linking terminals, workstations, personal computers, 
minicomputers and host computers, across depart¬ 
ments, buildings or even campuses. 

The network brings together a star topology, a 


Packet Controller with a centralized transmission bus, 
and a collision-free network access protocol, making 
it truly unique in local networks. It not only performs 
with high stability in data flow conditions from low- 
load to near peak capacity, it also distributes access 
to as many as 1,900 individual users. ISN even pro¬ 
vides centralized control and administration. And 
because all interfaces are housed in a central cabinet, 
security is high. Local and remote diagnostics make 
the system easy to maintain and administer. 

Moreover, you’re always assured of fast response 
time because of the shortness of the network’s cen¬ 
tralized transmission bus. A combination of low-cost 
copper wiring and optical fiber provides you with the 






flexibility and high bandwidth to handle a wide range, 
of applications and data volumes. 

ISN is oased on Lne cuinniLiiiicatiuiis and network- 
ing expertise drawn from AT&T Bell Laboratories, and 
AT&T Information Systems Laboratories for advanced 
research and development in new technologies. And on 
AT&T’s stellar reputation for product reliability. What s 
more, this product is backed by AT&T Information 
Systems’ professional, highly trained sales -.mu servtw 
teams. They’re committed to making dr.- - : • • 
data network a reality wnn AF& I" hit .rmati- : 

Systems Network, irom design throng!* ir.Oi... o. i. 

AT&T Information Systems Network will ohamm 
the way you think about local area networks •• 


ideal system to help build your company’s network 
today and tomorrow. And make you a star. 
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Systems Network, call 1-800-247-1212, Ext. 194. 
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SEPTEMBER 


CALENDAR 


nue, Englewood Cliffs, nj 07632, or call (201) 569-8542. 

The IBM System User Show. Userfest/New York (formerly Applefest and PC ’83). 

Sept. 3-5, London, England, contact: Peter Walker Associates, Sept. 20-23, New York, N.Y., contact: Northeast Expositions, 

32 Fitzroy Sq., London wlp 5hh England, or call (44) 01-388- 822 Boylston St., Chestnut Hill, ma 02167, (617) 739-2000. 

9871. - 

OCTOBER 

The National Software Show (NSS). -- 

Sept. 5-7, Anaheim, Calif., contact: Ginger Gaddy, Sales Man- INFO 84 (The 11th International Information Manage- 
ager, Raging Bear Productions Inc., 21 Tamal Vista Dr., Suite ment Exposition & Conference). 

175, Corte Madera, ca 94925, (415) 924-1194 or (800) 732-2300 Oct. 1-4, New York, N.Y., contact: Clapp & Poliak, 708 Third 
outside California. Ave., New York, NY 10017, (212) 661-8010, telex 12-6186. 

Electronic Imaging ’84. 14th International Symposium on Industrial Robots 

Sept. 11-13, Boston, Mass., contact: Electronic Imaging ’84, (ISIR). 

Morgan-Grampian Expositions Group, 2 Park Ave., New York, Oct. 2-4, Goteborg, Sweden, contact: Svenska Massan Stiftelse, 

ny 10016-5667, or call (212) 340-9780. Box 5222, S-402 24 Goteborg, Sweden, tel. 46-31 -20-00-00, telex 

20600 Maessan S. 

Midcon/84 and Mini/Micro Southwest-84. 

Sept. 11-13, Dallas, Texas, contact: Nancy Hogan, Electronic Infomatics ’84 (The 16th Annual Conference and Exposi- 
Conventions Inc., 8110 Airport Blvd., Los Angeles, ca 90045, tion of the International Information Management 
(213) 772-2965. Congress). 

Oct. 2-4, Singapore, contact: Infomatics ’84, p.O. Box 34404, Be- 
Eurographics ’84. thesda, MD 20817, (301) 983-0604, telex 904100 wsh. 

Sept. 12-14, Copenhagen, Denmark, contact: Eurographics ’84 

secretariat, Dis Congress Service, Linde Alle 48, dk-2720 Van- ACM 1984 Annual Conference. 

lose, Denmark, tel. 45-1-712244. Oct. 8-10, San Francisco, Calif., contact: ACM, 11 W. 42nd St., 

New York, NY 10036, (212) 869-7440. 

Infodial Videotex ’84. 

Sept. 17-21, Paris, France, contact: Infodial-Videotex, 4 place de INTECH ’84 (The Integrated Information Technology 
Valois, 75001 Paris, France, tel. (1) 261-52-42, telex 212597F. Conference and Exposition). 

Oct. 8-11, Dallas, Texas, contact: Rosalind Boesch, Director of 
Business Systems ’84. Public Relations, National Trade Productions Inc., 2111 Eisen- 

Sept. 17-22, Taipei, Taiwan, contact: American Institute in Tai- hower Ave., Suite 400, Alexandria, va 22314, (703) 683-8500. 
wan, c/o cordag Associates Inc., 4405 East West Highway, 

Suite 401, Bethesda, md 20814, or call (301) 652-6404. Telcos & Videotex. 

Oct. 10-12, San Diego, Calif., contact: Online Conferences Inc., 
Federal Computer Conference. Suite 1190, 2 Penn Plaza, New York, NY 10121, (212) 279-8890. 

Sept. 18-20, Washington, D.C., contact: Federal Computer Con¬ 
ference, p.o. Box 368, Wayland, ma 01778, or call (800) 225- The 1984 Computer Expo & P.C. Faire. 

5926 or (617) 358-5181. Oct. 11-14, Sacramento, Calif., contact: The 1984 Computer 

Expo & P.C. Faire, P.O. Box 160288, Sacramento, CA 95816, 
Fiber Optic Communications and Local Area Networks (916) 924-9351. 

Exposition (FOC/LAN 84). 

Sept. 19-21, Las Vegas, Nev., contact: Information Gatekeepers TeleCon IV (The Fourth Anuual Teleconferencing Users 
Inc., 138 Brighton Ave., Boston, MA 02134, or call (617) 787- Conference). 

1779. Oct. 15-17, Anaheim, Calif., contact: Mrs. Patty Portway, Con¬ 

ference Director, Applied Business Communications, 5 Crow 

SICOB Canyon Ct., Ste. 209, San Ramon, ca 94583, (415) 820-5563. 

Sept. 19-28, Paris, France, contact: Sicob, 4-6 Place de Valois, 

75001 Paris, France, tel. Paris 261-5242. The West Coast Electronic Office & Expo Conference 

(EOE ’84). 

PCExpo. Oct. 16-18, San Jose, Calif., contact: Cartlidge & Assoc. Inc., 

Sept. 24-26, Anaheim, Calif., contact: PCExpo, 333 Sylvan Ave- 4030 Moorpark Ave., San Jose, CA 95117, (408) 554-6644. 
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Nobody puts ideas on paper so many ways. 


If you’re using your printer with 
a personal computer, you probably 
need one that can handle a variety 
of functions. 

At the same time, the price 
should be in line with the computer 
itself. Low. 

The pint-sized Dataproducts 
printer in the picture costs about as 
much as one good software package. 

It prints spreadsheets, graphics 
and illustrations, labels, multi-part 
forms—even letters that look like they 


But let’s say you’re running a 
big computer and it’s hundred-page 
reports you need. Pronto. Or docu¬ 
ments by the millions. 

The printer on the right finishes 
a full computer printout page in less 
time than it takes to sneeze. At 2,000 
lines a minute, it prints much faster 
than you can see. Three shifts a day. 
Year after year. 

In between these two special- 
duty Dataproducts printers are 
whole families of other Data- 

_ i _,_ ’.j _ j • _ i _ i 


printers, non-impact printers, high- 
security printers for the government, 
and more. 

In fact, we make more different 
kinds of computer printers than any 
other independent printer company 
in the world. 

Very likely we make one that 
fits your needs exactly. 

Write us at 6200 Canoga Avenue, 
Woodland Hills, CA 91365. Or phone 
(818) 887-3924. In Europe, 136-138 
High Street, Egham, Surrey, TW 20 


A JL JL 
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For example, GRiD is more powerful with up And for presentations, only GRiDs high resolution 

to 1.4 million bytes of built-in memory for large files EL screen can be seen from any viewing angle, 

and spreadsheets. GRiDs internal modem commu- Customers throughout the world have been 

nicates four times faster using ordinary phone lines. relying on these proven capabilities for nearly two.. 

And GRiD Server networking keeps you in touch years. Best of all, GRiD briefcase computers start at 
with your office from any location. GRiD features its only $3,450. 

own multitasking, easy-to-leam integrated software, So don't get stuck with a screen you can't see. 

plus popular IBM® PC programs like 1-2-3™ by Lotus? Go for the brightest of the bunch. GRiD 

Call for further information (800) 222-GRiD 


(Offices in U.S., Canada, England, and France) 7 models now available 

GRiD is a trademark of GRiD Systems Corp. IBM is a registered trademark of International Business Machines Corp. Lotus and 1-2-3 are trademarks of Lotus Development Corp. 


























































SYSTEM 2000 DBMS. 

WHEN YOU BOUGHT IT FIVE YEARS AGO 
THEYTHOUGHT YOU WERE SMART. 
TURNS OUT YOU WERE A GENIUS. 


In the beginning, you 
bought your SYSTEM 2000 
DBMS because it was the best 
anywhere. 

You also figured Intel sim- 


RDBA is an enhancement 
of our system’s query and 
report languages which gives 
relational access to multiple 
databases.Which, in turn, 


ply wouldri t be able to leave enables users to greatly re¬ 


well enough alone. 

You were right. 

And, thanks 
to a continuing 
program of 
product en¬ 
hancements, 
our DBMS 
keeps getting 
better and better. 

While you keep 
looking smarter and 
smarter. 

Now, in addition to all of 
our previous improvements, 
the SYSTEM 2000 DBMS also 
offers Relational Database 
Access (RDBA). 

© 1984 Intel Corporation 



The SYSTEM2000DBMS 
offers a powerful set of inte¬ 
gratedfunctions The result 
is the broadest and deepest 
fit nationality of any DBMS. 


duce programming 
time, perform data¬ 
base modeling 
and engage 
in “what if’ 
analyses. Some 
very note¬ 
worthy user 
benefits in any¬ 
body’s book. 

It all adds up to 
the broadest, deep¬ 
est functionality of any DBMS 
anywhere. 

The kind of functionality 
that allows virtually any pc to 
share data with virtually any 
mainframe. We call it the 
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Data Pipeline™system. 

The ingenious SYSTEM 
2000 DBMS. 

Backed by a billion- 
dollar-plus, technologically- 
renowned company which 
continues to support each and 
every SYSTEM 2000 DBMS 
with complete training, doc¬ 
umentation and hotline 
services. 

If you don’t already have 
our SYSTEM 2000 DBMS work¬ 
ing to keep you looking 
smarter, call us today at (800) 
538-1876. In California, call 
(800)672-1833. Or write: Intel, 
Lit. Dept. H21,3065 Bowers 
Ave., Santa Clara, CA 95051. 

There’s still time to go to the 
head of the class. 

inter 









LETTERS 


do, damned if you don’t” predicament. 

For some reason it has recently 
been considered great sport to criticize 
and underestimate AT&T’s capabilities 
and determination in a number of areas. 
From my perspective, which may, in fact, 
be unique, I caution the detractors. Any¬ 
one concerned with his reputation as an 
industry seer would be advised to keep his 
predictions of mediocrity out of print. 

Few companies in history have 
proved better equipped to generate, man¬ 
ufacture, sell, and manage both technol¬ 
ogy and service on a mass basis. 

DENNIS JAY CAGAN 

The David Jamison Carlyle Corp. 

Culver City, California 

MISSING LINKS INDEED! 

Your June 15 issue carried a data com¬ 
munications news story, “Missing Links 
Emerge” (p. 78), and a feature article, 
“The Little Handshake Machines” (p. 
102). Both these articles focused on pro¬ 
tocol conversion for either 3270 bisync or 
3270 sna/sdlc. In the feature article, mi¬ 
nor reference was made to specialty seg¬ 
ments of . the protocol conversion 
marketplace, such as Burroughs’ 
Poll/Select. 

Both articles ignored the recent 
heavy penetration of protocol conversion 
into two ibm market segments, perle 
GSD, Protocol Computers, Renex, and 
Wall Data are extremely active in both 
these market segments. 

The first of these market segments 
is the 5251 protocol, which is supported 
by the ibm Systems 34, 36, and 38. These 
systems represent IBM’s largest number of 
installed systems. Approximate figures 
for the number of U.S. installations are as 
follows: System 34, 65,000; System 36, 
15,000; and System 38, 10,500. IBM has 
made major commitments in expanding 
the marketing of these systems. 

The second IBM segment not dis¬ 
cussed is the remote batch protocol. The 
bisync batch protocols, 3780/hasp, are 


GREAT GRAPHICS 

Congratulations to Datamation and 
artist Ponder Goembel for the most beau¬ 
tiful cover ever (June 1, Cover Art)! And, 
it has relatively subtle, yet to-the-point 
meaning— ibm blue-striped fish and flop¬ 
py manta. 

Perhaps Datamation will con¬ 
tinue in efforts to improve the quality of 
art in magazines as “graphics” continues 
to be more than a buzzword in data 
processing. 

PERRY PETERSEN 
Chief Planner 
SPCM Inc. 

Oakland, California 

NEVER UNDERESTIMATE USER 
BASE 

The Datamation 100 survey presented 
in the June 1 issue was an informative, in- 
depth review of the major players in the 
dp industry. In its review of Martin Mari¬ 
etta Data Systems (p. 128), the survey re¬ 
ported on MMDS’ merger with 
Mathematica Inc., saying, “[Mathemat- 
ica Products Group’s] ramis ii is the in¬ 
dustry’s leading fourth generation 
language, with over 500 installations.” 
Actually, there are over 1,200 installa¬ 
tions of RAMIS II, in over 30 countries. 

GLENN T. FRANTZ 
Senior Marketing Specialist 
Mathematica Products Group 
Mathematica Inc. 

Princeton, New Jersey 

NEVER UNDERESTIMATE AT&T 

I particularly enjoyed Rebecca Bama’s 
comments in “Underwhelmed with En¬ 
thusiasm” (May 1, Editorial, p. 25). 

For some time now I have been 
consulting to Jack Scanlon, head of AT&T 
Technology Systems, Computer Systems 
Division (AT&T Technologies Inc. Group) 
on many of the issues you touched on. I 
am particularly encouraged and im¬ 
pressed by your “Noble Inference” the¬ 
ory in response to AT&T’s “Damned if you 


serviced by suppliers, such as pci, Local 
Data, Black Data, Sherwood Digital, and 
Innovative Electronics. 

The sna/sdlc batch protocol, 
3770, is supported by perle gsd, kmw 
Systems, Wall Data, and PCI. In addition, 
perle GSD and Wall Data allow users 
connected through their 3270 sna/sdlc 
protocol converters to switch their termi¬ 
nals or personal computers between the 
3270 and the 3770 modes of operation. 

The 3770 protocol is particularly 
useful for uploading files without the at¬ 
tendant delays in transferring files via the 
interactive 3270 protocol. In addition, the 
user can access either power or jes for 
remote job entry or reception of print 
files. 

CHUCK BALSLY 
President 
PERLE GSD Ltd. 

Chicago, Illinois 

CALLING A THIEF A THIEF 

I have been reading reports on the prob¬ 
lem of software piracy for some time, in 
Datamation (April 15, News in Per¬ 
spective, p. 49) and elsewhere, and I think 
part of the problem is its name. What 
does “piracy” mean, or imply, these days? 
Something romantic and swashbuckling? 
Or perhaps something that teenage hack¬ 
ers do? Certainly, the word has acquired 
connotations that hardly describe the 
problem. 

The word piracy fits the software 
industry’s standards of finding cute 
names for things. Unfortunately, it is a 
euphemism—a nice word for a not-nice 
thing. 

I doubt that the software industry 
can solve the piracy problem until we call 
it what it really is: theft and copyright vio¬ 
lation. Using euphemisms can only dis¬ 
guise the problem and delay solutions. 
Calling a thief a thief will encourage peo¬ 
ple to look at the situation more clearly. 

DAVID WOLFF 
Framingham, Massachusetts 
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Here are two beautiful ways to get small 
computers on line with the mainframe 
quickly, easily and economically—yours 
from DCA, home of the industry’s first co¬ 
axial cable links between small computers 
and IBM 3270 networks. 

IRMA is the Decision Support Interface™that gets IBM Personal Computers and IBM 
PC XTs into the 3270 mainstream via direct attachment to 3274 or 3276 controllers. 



IRMA, IRMALINE, and Decision Support Interface are trademarks of Digital Communications Associates, Inc. 



IRMA and IRMALINE: 

The DCA family connections that help 
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IRMALINE "does the same for remote IBM PCs, IBM PC XTs, Apple Lisas and DEC 
Rainbows, among others, with just a local phone call to a nearby 3270 controller. 

Both can go to work literally minutes out of the box. Both provide mainframe data 
access, selection and storage, and data communication back to the mainframe. 

Put first things first. Find out more about the DCA first family of 3270 micro/main¬ 
frame connections. For information, write DCA, 303 Technology Park, 

Norcross, Georgia 30092. Phone (404) 448-1400, TLX 261375 
DCA ATL. Or call us toll-free (800) 241-IRMA. 

Digital Communications Associates. Inc 

IBM PC and IBM PC XT are trademarks of International Business Machines Corporation. Apple and Lisa are trademarks of Apple Computer, Inc. Rainbow is a trademark of Digital Equipment Corporation. 













Here’s documented 
proof that full- 
function word-and- 
graphics processing 
is practical at last. 
What you see is what 
you get: text, charts and 
quality graphics, easily 
produced and merged on 
the IBM PC or XT, then 
output together. Concur¬ 
rent rasterization lets your 
printer turn out highest- 
resolution results while you 
turn the computer to other 
tasks. 

Produce your own proof: 
call to arrange for a demon¬ 
stration today. 1-800-547-4000 
In Oregon (503) 684-3314. 


.V,. 


■'Cite, 




B 




IBM PC (s a registered trademark of IBM Corporation. Wang is a 
registered trademark of Wang, lnc,TektronixarriPLOT-10 are registered 
trademarks of Tektronix, Inc, ; i 
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ILLUSTRATION BY DORIS ETTLINGER 


Rebecca S. Barna, Editor 



THE CHIPS ARE DOWN 



Journalists have known for years that California is the storm bird of protest. 
Consider the Free Speech Movement in Berkeley, the nationwide ghetto riots 
that began in Watts, and the first demonstrations against the war in Vietnam 
that brought a regiment of reporters on a dead run to Oakland. 

Of late, many Californians have turned their attention to Silicon Val¬ 
ley, where the semiconductor industry flourishes, and they do not much like 
what they see. The chip makers promised us light and clean industry, says a 
Greek chorus, but what they have given us is a legacy of tainted water and 
sick workers. 

On balance, says Charles Howe, Datamation’s San Francisco bu¬ 
reau manager, there are few villains in a toxic waste story that is drawing the 
attention of environmentalists and legislators in cities as diverse as Austin, 
Mexico City, Tokyo, and London. This much is clear. The chip makers need 
potentially dangerous chemicals to make their product, Howe explains in 
“Poison in Paradise,” p. 30. Most of these chemicals were buried in under¬ 
ground tanks, as prescribed by law. Some of the tanks began to leak. The ma¬ 
jor vendors involved appear to have reported these leaks voluntarily. 
Subsequent investigation showed contamination of soil and groundwater. 
Publicity, lawsuits, and thus-far peaceful gatherings followed. 

New and stiff legislation dealing with toxic chemical containers, say 
the chip makers, will make future spills unlikely. Perhaps. The industry has 
spent $50 million to date in Silicon Valley cleaning up the ground and the 
water, with no end of the spending in sight. Meanwhile, the semiconductor 
industry continues to move to new locations in towns across the world. Nat¬ 
urally, not a few environmentalists and labor activists promise to herald their 
coming with tales of Silicon Valley pollution. 

Although a plea for federal help sounds like a throwback to the 
1960s, that is what’s immediately needed. The Environmental Protection 
Agency is years late in setting standards for the presence of these toxic sub¬ 
stances in drinking water. Until they do, their feet should be held to the fire. 
All over, federal money must help in the cleanup—at least until it can be de¬ 
termined who spilled what and charges can be correctly apportioned. These 
tasks are clearly not going to be handled by California, whose governor re¬ 
cently cut some $5 million from funds earmarked for toxic waste monitoring. 

The chip makers would do well to consider establishing a collective 
pot to fund long-term medical studies. Sooner or later, as defendants, many 
of them will be called upon in court to prove that the substances they inad¬ 
vertently put in drinking water and exposed their workers to are not, as crit¬ 
ics charge, genetic time bombs. Likewise, these vendors should be prepared 
to voluntarily institute California’s new storage laws when they set up opera¬ 
tions elsewhere, and then work closely with appropriate authorities from the 
moment they set up shop. 

Finally, there is a matter of going public. Some vendors have re¬ 
mained silent in the face of lawsuits. Others have been more vocal. Collec¬ 
tively, the industry is going to have to make its case to the public, and here it 
might consider taking a page from Mobil Oil’s books. For the questions be¬ 
ing asked today in California are sure to be asked elsewhere in the world to¬ 
morrow, and in some places they may be asked with a vengeance. ® 
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When IBM designed the 3270 PC, they 
thought of everything. Except what to do with 
all the PCs your company already owns. 

We were a little more thoughtful. 

Tike our CXI 3270 PC Connection. It’s an 
add-in board and software 
that turns the IBM K PCs and 
compatibles you have into 
the 3270 PCs you need. Both 
local and remote. Using either 


a coaxial or modem connection. 

Now your users can access and “window” 
up to five different host applications at the same 
time. There’s also a window for running a PC 
DOS program. Which can be easily programmed 
to talk with any host session—or all five at 
once. And if that weren’t enough, we even 
included two electronic notepads. 

But here’s the best part. 

Your existing PC-attached printers can 



IBM is a registered trademark of International Business Machines Corp. 
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work as host-addressable 
IBM 3287 equivalents. You can 
run all the PC software you’ve 
already invested in. And even 
international keyboard map¬ 
ping and file transfer are standard. 

Of course, not everyone on your network 
needs full 3270 PC capability. That’s why we offer 
the CXI 3278/79 Plus connection. It lets your 
PC users view one host session, one PC program 


and two notepads-concurrently. 

Our entire line of CONNECTWARE™ 
products is available on a 30-day free trial basis. 

So for more information, call 800/221-6402. 
In California, call 415/424-0700. Or write CXI, Inc., 
3606 West Bayshore Road, Palo 
Alto, CA 94303. Telex 821945. /T^7T 

And get the 3270 PC vw/Yv 
capability you need on the PCs 
you already have. 4 
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POISON 

IN 

PARADISE 

Californians charge that the 
semiconductor industry is con¬ 
taminating Silicon Valley. 

by Charles Howe 

Progress, Icarus may have shouted short¬ 
ly after he launched himself wearing a set 
of waxen wings, is not without its price. 
The automobile industry left the nation 
with a legacy of smog. The nuclear indus¬ 
try has yet to solve serious problems with 
radioactive wastes. Now a controversy 
that threatens to go international is fester¬ 
ing in Silicon Valley, and it has to do with 
the toxic chemicals that are a by-product 
of the multibillion dollar semiconductor 
industry. 

These chemicals are seeping into 
the public and private wells and sur¬ 
rounding underground pools of water 
that make up much of the water supply 
for the 1.3 million residents of Santa 
Clara County. Residents who have been 
drinking this water are going into court 
and charging that the chip makers have 
poisoned them. Moreover, lawyers repre¬ 
senting hundreds of workers once em¬ 
ployed in the semiconductor industry are 
alleging in workmen’s compensation suits 
that their clients have been disabled by 
these chemicals. 

Lines of battle are being formed as 
local and state officials, environmental¬ 
ists, union activists—and even a handful 
of neo-Luddites—daily accuse the indus¬ 
try of misfeasance, malfeasance, and non¬ 
feasance. To a journalist who grew up in 
this valley in the 1940s and ate of its fruit 
and drank of its sweet well water, the at¬ 
mosphere is beginning to resemble that of 
a lynching bee out of a John Steinbeck 
novel. 

To understand the problem is to 
understand the technology. Semiconduc¬ 
tor chips begin as silicon crystals. These 
crystals are heated to temperatures of 
around 1,420°C, and dopants, including 
arsenic, phosphorus, and boron, are add¬ 
ed to enhance electrical conductivity. 

After the crystals are reduced to 
wafers, they are bathed in solutions con¬ 
taining sulfuric and nitric acids to remove 
grease. The chips undergo more heat 
treatment and are exposed to chemicals 
like hydrofluoric and hydrochloric acids 
and trichloroethylene, and toxic gases 
that include arsine, phosphine, and dibor- 
ane. These substances form the transis¬ 


tors that will process electrical signals 
(see sidebar). 

The seeds of the problem were 
sown more than two decades ago, as the 
apricot orchards and clapboard houses of 
the valley began to give way to the 1,600 
semiconductor firms and their 150,000 
employees who now do business there. 
Various city and county fire and safety 
regulations then in effect mandated that 
the chip makers bury the tanks contain¬ 
ing volatile and otherwise hazardous ma¬ 
terials. The vendors generally obliged, 
putting these tanks in areas sometimes 
only a few thousand feet from public and 
private wells. “In retrospect,” laments 
Robert Ford of the State Water Quality 
Control Board, “it was the worst thing 
they could have done.” Indeed, in time 
some of those mammoth storage tanks be¬ 
gan to leak. 

Most cities in Silicon Valley are 
served by public wells and by water that is 
piped in from sources still thought to be 
outside the area of contamination. There 
are also hundreds of valley families that 
have been drinking exclusively from pri¬ 
vate wells, some of them drilled even be¬ 
fore Enrico Caruso fled San Francisco 
after he was shaken out of bed by the 
great earthquake of 1906. 

“What you have to understand is 
that this valley is like a Swiss cheese, rep- 

“In retrospect, ordering the in¬ 
dustry to bury toxic chemicals 
was the worst thing they could 
have done." 

resenting some 10,000 abandoned old 
wells,” explains Ted Smith, a lawyer with 
an environmental group called the Silicon 
Valley Toxic Coalition. “The pollution 
problem, which has the potential for di¬ 
saster, comes when these old wells act as 
an escalator for the industrial poisons,” 
he continues. “These substances have 
seeped into the well shafts, dropped 
straight down, and the drinking water 
supply has become contaminated.” 

Environmentalists say the water 
here has been tainted for 10 or more 
years. The first major leak documented 
occurred in late 1980 at IBM’s south San 
Jose facility. State water engineers say 
that this leak and others apparently 
caused by IBM are yet to be contained. 

To date the firm has spent some 
$20 million in its cleanup efforts, with 
most of the money going for drilling 332 
monitoring and cleanup wells, at a rate of 
about $100 per foot, that are used to de¬ 
tect and then suck the poison out of the 
ground. Peter Johnson of the State Water 
Quality Control Board says that IBM’s 
contamination has traveled underground 
more than two miles past its Cottle Road 
plant and is now moving northwest in a 
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plume toward Coyote Creek at speeds of 
from five to 30 feet per day. IBM has not 
refuted the claim. 

Another major spill occurred in 
1982 after Fairchild Camera and Instru¬ 
ments reported that a storage tank, buried 
just 2,000 feet from a well owned by the 
Great Oaks Water Company in south San 
Jose, was leaking. State investigators 
found levels of a grease solvent called tca 
about 13 times higher than its “action lev¬ 
el,” a status that could lead to a plant 
shutdown unless serious cleanup efforts 
commence. 

To date, Fairchild has spent some 
$15 million trying to get the chemicals 
out of the water, according to state re¬ 
ports. More than 300 families that drank 
the water have filed suit against Fairchild, 
charging illnesses that include congenital 
heart defects in their children, childhood 
cancers, and thyroid, liver, and auto¬ 
immune disorders. Environmentalists say 
that Fairchild may have accidently re¬ 
leased 58,000 gallons of hazardous sol¬ 
vents into groundwater between 1977 and 
1981. A spokesman for Fairchild would 
neither confirm nor deny this figure. 
“You would have to read all the newspa¬ 
pers and look at all the figures they gave,” 
she said. “You must understand that we 
have cleaned up the problem and we are 
now in litigation.” 

Other spills have been reported. 
Intel Corporation found one in Mountain 
View, and Hewlett-Packard found two 
leaks at its Palo Alto plants. By 1982 the 
state was concerned enough to order chip 
makers in the San Francisco Bay Area— 
which includes southern Alameda and 
the Livermore Valley, across the bay and 
east of the valley—to test for water con¬ 
tamination. Of the 79 companies that 
■tested, 65 found toxic chemicals beneath 
their plants. 

The state is financially hard- 
pressed to act as a water policeman for 
the nine regional districts that make up 
California. Nine overworked state inspec¬ 
tors monitor nine Bay Area counties in¬ 
cluding Silicon Valley, yet the governor is 
still contemplating cutting the agency’s 
budget. “They must increase state re¬ 
sources to get on with the water cleanup,” 
says Mike Belliveau, director of the haz¬ 
ardous materials program for the Citizens 
for a Better Environment group. “There 
are plans to add 112 new positions to the 
nine [state] regional water quality control 
boards, but the governor may cut them. 
In fact, last year he cut $1.8 million that 
was to have been spent on water quality 
control and toxic wastes.” 

Shortly after this conversation, 
Governor George Deukmejian cut some 
$3 million from a $39 million toxic waste 
program approved earlier by the legisla¬ 
ture. Eliminated were $1.2 million to im- 


FIVETO FEAR 

Five chemicals used by the semiconduc¬ 
tor industry are being found in scores of 
public and private wells in Silicon Valley 
and elsewhere in the San Francisco Bay 
area. “There are probably dozens of 
[these chemicals] in all that show up in 
our tests, some in fairly high concentra¬ 
tions, some not,” explains Lester Feld¬ 
man, a section chief in the toxic cleanup 
division of the State Water Quality Con¬ 
trol Board. “We really don’t know what 
their effects are alone, and they could 
have effects in combination that no one 
can guess.” 

National drinking water standards 
for these substances are still on the draw¬ 
ing boards after six years of study. Exist¬ 
ing standards are U.S. Environmental 
Protection Agency estimates, based on 
protecting semiconductor workers who 
encounter these substances during short¬ 
term, intense exposures. 

• tce— Trichloroethylene 

Used to remove grease from chips until 
the late 1970s, and now being found in 
groundwater in volumes as high as 2,000 
parts per million, epa investigators say 
that it causes cancer in mice. At lengthy 
exposure in volumes of 75 parts per bil¬ 
lion it probably causes liver damage and 
central nervous system disruption, in¬ 
cluding drowsiness. 

• tca-1,1,1— Trichloroethane 

Used in place of tce when alarming re¬ 
ports about that substance began surfac¬ 
ing. No cancer danger officially reported 


plement new state drinking water 
standards, $550,000 for a hazardous 
waste research laboratory, and $1 million 
for 64 new jobs for waste discharge and 
toxic inspections and enforcement. 

Stung by a drumfire of criticism 
and lawsuits, the chip makers have been 
treading as gingerly as a toe dancer in a 


Of the 79 companies that tested, 
65 found toxic chemicals beneath 
their plants. 


tack factory. On their attorneys’ advice, 
they generally decline direct comment on 
the toxic spills and related alllegations on 
the grounds that they have been named as 
defendants in assorted lawsuits, and that 
a courtroom is the proper place to answer 
these charges. 

Speaking for the vendors are 
groups like the American Electronics As¬ 
sociation (aea), which represents 750 
area chip makers. “We’re learning as we 
go along,” says Ralph Thompson, senior 
vice president. “We have acted with vig¬ 
or,” he says of the chip makers’ self-polic¬ 
ing efforts. “There have been some 
laggards, I’m sure, but we will be putting 
pressure on them” to clean up the esti- 


yet. Liver damage noted in long-term ex¬ 
posure to 140 parts per million in drink¬ 
ing water. The EPA would like to see 
standards set soon at less than one part 
per million, and eventually at 200 parts 
per billion. 

• dce —Dichloroethylene 

Causes kidney cancer in mice. Suspected 
of causing damage to the human liver and 
central nervous system in long-term 
drinking of contaminated water where 
concentrations rise above 70 parts per bil¬ 
lion. The epa would like to have none of 
this substance appearing in potable water. 

• Toluene 

Another solvent under investigation as a 
cancer-causing agent. One study shows 
that 350 parts per billion in drinking wa¬ 
ter may cause a breakdown of red blood 
cells over a period of several months. Sim¬ 
ilar cases of blood damage have been re¬ 
ported when workers breathe toluene 
fumes. 

• Xylene 

A combination of three chemicals. Long¬ 
term effects are still under investigation. 
Amanda Hawes, a lawyer representing a 
worker in a chip plant who routinely used 
a rag soaked in xylene to clean machin¬ 
ery, claims that her client’s central ner¬ 
vous system was severely damaged by this 
substance. “He is now a basket case,” is 
how she puts it. The EPA would like to see 
xylene kept below 620 parts per billion in 
drinking water. 

—C.H. 


mated 120 toxic spills in Santa Clara 
County. 

One firm flatly denies being re¬ 
sponsible for pollution. Teledyne Semi¬ 
conductor, of Mountain View, is being 
sued by several families for alleged negli¬ 
gence and carelessness. The company has 
been supplying uncontamihated water 
gratis to affected residents while stoutly 
denying any involvement in the problem. 

“After the [state and county] in¬ 
vestigations are completed and the 
sources of compounds have been identi¬ 
fied, Teledyne will look to those sources 
for reimbursement,” said Michael L. 
Canning, president of the firm, in a recent 
letter to Mountain View’s city manager. 
“Teledyne has requested the voluntary 
cooperation of other companies in the 
area to fund this effort,” continues Can¬ 
ning, and they are “not admitting any li¬ 
ability by this action.” 

Likewise, nearby Tandem Corp. 
appears to be sitting on a toxic bombshell. 
The firm recently discovered that the soil 
it resides on is contaminated by toxic 
chemicals, possibly deposited there by 
Four-Phase Systems, the former Occu¬ 
pant. The cost for a cleanup is between 
$110,000 and $1.3 million. “Presumably, 
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WHEN ITCOMES TO SOWING 
BUSINESS PROBIEMS, ONE COMPANY 
ISA MUlENNIIlta AHEAD. 



Several years ago, a team of McCormack & Dodge 
researchers uncovered a remarkable paradox in business 
software: 

Business problems don’t fit into compartments. Yet 
even the most sophisticated software packages operate on 
the principle of compartmentalization. In the very same 
vendor product line, you find general ledger packages 
designed one way, accounts payable another, fixed assets 
yet another. In actual use, these separate designs become 
separate walls. Barriers to problem-solving. 

Because McCormack & Dodge researchers identified 
this paradox first, we are years ahead of the industry in 
overcoming it. Our Millennium series is designed and built, 
from the groundup, as a genuinely borderless product line. 
A true family of systems in which the whole works as 
smoothly as any part, making the most efficient use of all 
your data processing resources. 

With Millennium, and only with Millennium, a busi¬ 
ness person asking a question in one system can instantly 
enter a correction in another, seek an answer in a third, 
update a fourth—and move with total freedom through 
the entire vast information universe. 

When it comes to solving business problems, McCormack 
& Dodge is a Millennium ahead. Shouldn’t you be too? 

WHEN YOU THINK ABOUT TOMORROW 
MILLENNIUM MAKES SENSE TOOAY. 

IVTCormack & Dodge 

nn a company of 

MMMM The Dun &Bradstreet Corporation 


McCormack & Dodge Corporation, 1225 Worcester Road, Natick, MA 01760 
Sales and support offices throughout North and South America, Europe, Asia, Australia and Africa. 800-343-0325. Telex: 710-325-0329 
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Tandem could file a lawsuit against Four- 
Phase for recovery,” says Steve Heikkela, 
a state water engineer. A Tandem source 
says that Four-Phase has agreed to pay 
for the cleanup. 

Industry spokesmen say that strin¬ 
gent state laws passed last year will go far 
toward abating future toxic spills, while 
environmentalists like Smith and Belli- 
veau claim that the chip makers, along 
with the oil industry, fought the passage 
of these laws tooth and nail. In any case, 

Stung by a drumfire of criticism 
and lawsuits, the chip makers 
have been treading as gingerly 
as a toe dancer in a tack factory. 

the laws call for more rigid monitoring of 
waste tanks. 

Similarly, every city in Silicon 
Valley, save Los Altos, recently passed 
the Model Storage Ordinance. Basic pro¬ 
visions require secondary containment 
(double-walled tanks) for hazardous ma¬ 
terials storage, strict leak monitoring and 
detection, public disclosure of what is 
stored where, mandatory reporting to lo¬ 
cal government of all leaks and spills, and 
“whistle-blower” protection for employ¬ 
ees who elect to inform on their employ¬ 
ers in toxic waste matters. 

These new laws are going to cost 
the semiconductor industry a pretty pen¬ 
ny. Steve Pedersen, environmental health 
manager at aea, estimates that the indus¬ 
try has spent in excess of $50 million thus 
far in cleanup efforts. 

“If you build a double-walled tank 


with a monitoring device between the 
walls, you are looking at roughly $20,000 
per tank,” says Pedersen. “Here, we are 
talking about a tank with a capacity of 
5,000 or 6,000 gallons. 

“For storage greater than that,” 
continues Pedersen, “you have to go to a 
concrete vault set into the ground, with 
your tank set inside of the vault. These 
tanks cost in the area of $100,000 a piece 
and they hold around 12,000 gallons per 
tank. We are doing everything that we 
can to comply with the law, and we will 
continue to do so.” 

While the semiconductor industry 
deals with charges of water pollution, it is 
simultaneously being faced with accusa¬ 
tions from health professionals, lawyers, 
and ex-workers who claim that making 
chips may in truth be as hazardous as fell¬ 
ing trees, fighting fires, or even disarming 
bombs. Amanda Hawes, a compensation 
lawyer in San Jose, has filed more than 60 
workmen’s compensation cases against 
assorted semiconductor firms. She says 
“new ones are coming in at the rate of one 
per week.” 

An astute lawyer uses a subpoena 
duces tecum the way a gunfighter uses his 
pistol, and Hawes has forced some chip- 
makers to come up with what appear to 
be incriminating internal documents that 
belie their claims of being a safe and sane 
industry. Hawes has documents that indi¬ 
cate that Advanced Micro Devices (amd) 
of Sunnyvale, for example, had 18 evacu¬ 
ations of its plant over an eight-month pe¬ 
riod. “It sent women in taxicabs to its 
own industrial clinic on one occasion. 


These women were complaining of itch¬ 
ing and burning eyes, headaches, and 
chest pains after a chlorine leak,” says 
Hawes. “I asked for the records on this 
incident and amd said they did not re¬ 
member the event. I repeated my request, 
they looked again and found the 
records.” 

Hawes says that about 75% of her 
clients are women who earn wages that 
start at around $4.50 an hour. What mon¬ 
ey they may eventually win in a compen¬ 
sation decision is not substantial— 
perhaps $100,000 for a lifetime total dis¬ 
ability award, “though others who are 
hard-pressed financially settle for a [low¬ 
er] lump sum and give up their rights to 
rehabilitation,” she notes. 

Not surprisingly, Hawes is not one 
of the industry’s champions. She and oth¬ 
ers cite a recent state survey showing that 
42 Silicon Valley firms collectively use 2 
million gallons of acids and some 500,000 
gallons of solvents annually. Additional¬ 
ly, the survey found that these 42 firms 
use 1.5 million cubic feet of toxic gases 
annually. “These companies are using in¬ 
credibly dangerous things whose long¬ 
term effects simply are not known yet,” 
says Hawes. “As regards assembly line 
and similar workers, what you have out 
there is a group of guinea pigs.” 

There are those who disagree. “It 
is probably one of the cleanest industries 
around,” says Russell Umbrace, San Jose 
district supervisor for the California Divi¬ 
sion of Occupational Health and Safety. 
“They do use a lot of toxic gases and 
chemicals, but they also have state-of-the- 
art protective devices.” 

Still, accidents do happen. Last 
October, for example, about 100 produc¬ 
tion workers at National Semiconductor 
in San Jose fled their jobs when phos¬ 
phine gas leaked into the manufacturing 

The semiconductor industry is 
faced with accusations that mak¬ 
ing chips may be as hazardous as 
felling trees, fighting fires, or 
even disarming bombs. 

area. And early this year, the firm or¬ 
dered 500 workers off the job when an 
electrical transformer burst, spilling 100 
gallons of oil containing PCBs, a suspected 
carcinogen. 

In a death case against National 
Semiconductor that may be the first of its 
kind to be filed, Hawes charges that one 
of her clients was eventually killed by 
chemicals after working there for four 
years as a fabrication operator. Hawes 
says that Noemi Sanchez, who died at the 
age of 35, leaving a disabled husband and 
four children as survivors, developed sys¬ 
temic scleroderma as a result of exposure 
to toxic chemicals. 



“Your primary responsibility around here, Fenwick, will be to save me 
should there be a fire.” 
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Systemic scleroderma is a chronic 
disease characterized by vascular abnor¬ 
malities of the skin and internal organs. 
In some cases it causes early death due to 
heart failure, kidney failure, or pulmo¬ 
nary complications. Most physicians re¬ 
gard it is as a disease of unknown origins, 
yet Hawes says her medical expert can 
prove that the death of Mrs. Sanchez was 
work related. 

Conditions may be even worse 
than indicated by the lawsuits and occa¬ 
sional announcements that are made pub¬ 
lic. A physician who practices 
occupational medicine in Sunnyvale 
maintains that the semiconductor indus¬ 
try is not only unsafe but has tinkered 
with its own sickness and injury figures to 
present what he claims is a misleading 
and benign picture. 

“In a 1980 survey, the California 
Department of Industrial Relations found 
that the [semiconductor] industry had 1.3 
illnesses per 100 workers, compared with 
0.4 per 100 workers for general manufac¬ 
turing industries—more than three times 
as many.” So writes Joseph LaDou md in 
the May-June 1984 issue of Technology 
Review, the magazine of the Massachu¬ 
setts Institute of Technology. 

“Similarly,” continues LaDou, 
“semiconductor companies have an 


alarming rate of occupational illnesses 
that result in lost work time; 18.6% of all 
cases that resulted in lost work time for 
semiconductor workers are occupational 
illnesses, versus 6.0% for all manufactur¬ 
ing workers from 1980 to 1982.” 

LaDou is among those who say 
that the industry is now calling illnesses 
injuries under a new reporting system. 
Around 1982, California health oficials 
noted a sharp drop in the number of ill¬ 
nesses reported in the semiconductor in¬ 
dustry. “After the rate dropped, we were 

A physician maintains that the 
semiconductor industry tinkered 
with its own sickness and injury 
figures to present a misleading 
and benign picture. 

told anonymously that they [the chip 
makers] were using a different definition 
of illness,” says Karen Jones of the Cali¬ 
fornia Division of Industrial Relations. 
Thus, a worker who briefly inhales a toxic 
gas is now reported as having sustained 
an injury, not an illness. 

In their defense, the industry says 
that sometimes exaggerated reports of 
health hazards have been offered by those 
who have their own axes to grind, espe¬ 
cially persons who want to unionize an 


industry where labor zealots are as scarce 
as sardines off Monterey Bay. 

Lawyer Hawes and environmen¬ 
talist-activist Smith quickly agree that 
they would like nothing better than to see 
an organizer hawking unionization on ev¬ 
ery chip maker’s doorstep. “In fact, the 
area is practically unorganized,” says 
Smith. He cites a number of unsuccessful 
union efforts. “They even tried to orga¬ 
nize Atari, but they got creamed.” 

Adds Hawes, “There is no big 
union ferment here, and it is too bad. I 
would like to see collective bargaining 
start before people get hurt, and not af¬ 
ter.” Like Smith, she is rather bleak about 
the unions doing anything. “I remember 
one guy who was briefly handing out 
[union] authorization cards in front of 
AMD,” she recalls. “He just disappeared 
off the face of the earth the next day.” 
Like all other organizers, Hawes says, the 
man simply gave up. ® 

Charles Howe, 51, is the recently ap¬ 
pointed San Francisco bureau manager 
of Datamation. He was formerly news 
editor of Data Communications magazine 
and night city editor and military corre¬ 
spondent for the San Francisco Chroni¬ 
cle, where he was nominated for two 
Pulitzer prizes. 
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Latest Data Decisions Systems 
Software Survey Shows Dylakor 
is Overwhelming Choice of 
Users... Again 

Survey after survey, year after 
year, Dylakor products are rated 
number 1 for IBM mainframes. Why? 


Because Dylakor software has the 
versatility, flexibility and reliability that 
provide outstanding performance... 
and Dylakor provides the support 
and service that assures continuing 
satisfaction. 

Now, Dylakor continues this tra¬ 
dition of excellence with DYL-280 II, 
its newest, most advanced main¬ 
frame software. 

Versatility. DYL-280 II is a total 
file and information management 
system. It is also a letter and report 
writer, an extended utility, table and 
array processor, and it supports PDS 
and SSL libraries. 

Flexibility. Three-stage capabil¬ 
ity enables end-users without com¬ 
puter experience to write reports with 
simple commands, while program¬ 
mers use DYL-280 II for program de¬ 
velopment and file management. And 


the structured approach includes 
commands such as CASE, DOWHILE 
and DOUNTIL. 

Reliability. Over 2,000 
installations on six continents and a 
company with over 15 years of 
specialization in mainframe products. 

Learnability. Outstanding docu¬ 
mentation and ease of use gets you 
up and running faster and easier. 

Find out today why users prefer 
Dylakor. Return the coupon, or call 
(818) 366-1781, and get complete 
information on DYL-280 II. 



/\ Sterling Software Company 


Send me more information about DYL-280-II, g 
Dylakor’s newest, most advanced software for § 
IBM mainframes. £ 

Name_ 

Title_ 

Company_ 

Address- 

City- 

State_ZIP- 

Phone_ 

Computer_ 

Mail to: Dylakor, 17418 Chatsworth Street, 
P.O. Box 3010, Granada Hills, CA 91344 
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Why struggle with multiple 
vendors when you can rely on one 
proven manufacturer who will sup¬ 
ply virtually all of your bar code 
equipment needs? It’s a fact that a 
single manufacturer’s equipment 
will interface more easily, so your 
system will be on-line faster. And 
you will be supported by one com¬ 
pany, so there’s no “buck-passing.” 

INTERMEC is the only manu¬ 
facturer in the world that is a single 
source for virtually all of your bar 
code system hardware needs. Our 
equipment includes on-line 
readers, portable readers, 
display readers, wand scanners 


laser scanners, slot scanners, non- 
contact scanners, thermal printers, 
logmars printers, high speed impact 
printers/port concentrators, labels 
and printing supplies. 
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Take advantage of the INTER¬ 
MEC Systems Approach. It includes 
the industry’s broadest integrated 
product line, sophisticated program¬ 
ming language, systems integrators 
and worldwide factory service. It’s 
all backed by INTERMEC - the 
world’s largest bar code equipment 
manufacturer. 

To learn more about our prod¬ 
ucts and Systems Approach, contact 
INTERMEC 4405 Russell Road, 

R O. Box 360602, Lynnwood, WA. 
98046-9702. Call 206-743-7036 
TELEX: US 152447 
Int’l (ITT) 4740080. 

Ll INTERMEC 
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SEMICONDUCTORS 


AT&T 

LOSES 



The U.S. telephone company lost 
its bid to buy the British semicon¬ 
ductor manufacturer, 
by John Lamb 

Since February, when AT&T made a $56 
million bid for the U.K. chip maker In- 
mos, the U.S. telephone company had 
been the center of frantic negotiations on 
both sides of the Atlantic. Now, however, 
AT&T has been outbid,by British electron¬ 
ics group Thorn-EMi plc, whose $133 
million play was enough to secure the 
British government’s 75.6% holding in 
Inmos. AT&T was batting for its first semi¬ 
conductor plant in Europe and until then 
the Thorn-EMi announcement was 
thought to be the leading bidder. 

The cause of all the excitement 
was the British government’s determina¬ 
tion to rid itself of its interest in the semi¬ 
conductor company. Inmos is one of the 
few chip makers in the world not already 
allied with a systems builder and is Brit¬ 
ain’s only presence in the mass market for 
chips. Inmos was set up by the previous 
Labour administration to secure a strate¬ 
gic interest for Britain in semiconductors, 
but the investment does not suit the pre¬ 
sent Conservative government’s book. 
Prime Minister Thatcher has initiated a 
massive privatization of state interests, in¬ 
cluding Inmos. 

Inmos was founded in 1979 by the 
present managing director, Iann Barron, 
and two Mostek refugees, Richard L. Pe- 
tritz and Paul Schroeder. Schroeder has 
since left Inmos. The initial aim of the 
company was to establish itself in the 
competitive memory market before mov¬ 
ing on to produce VLSI processors. In the 
early days Petritz predicted that Inmos 
would grow to the size of Texas Instru¬ 
ments by concentrating on a single ad¬ 
vanced technology, the single-chip 
microcomputer. 

Petritz and his partners argued 
well enough to convince the British gov¬ 
ernment that Inmos not only had a good 
chance of success, but that success was 
best assured by a company with a strong 
U.S. presence. Much of the design work 
and all initial production of Inmos prod¬ 
ucts has been undertaken at a Colorado 
Springs plant. Only more recently has a 
Welsh plant come on-stream. The Inmos 
product lineup includes 16K static rams, 


64K dynamic rams, and an eeprom chip. 
On the way are 256K dynamic memory 
chips and the jewel in Inmos’s crown, the 
transputer, a high-performance 32-bit 
processor with on-board memory and in¬ 
terchip communications circuitry that 
has been designed with parallel process¬ 
ing system architectures in mind (see 
“British Fish for Chips,” January, p. 78). 

Until mid-July, AT&T seemed to be 
closest to deciding what would become of 
this technology. The company weighed in 
with its first bid after Inmos had rebuffed 
the British electronics combine GEC on 
grounds that GEC’s terms were too low, 
but bounced back with a slightly im¬ 
proved offer of $70 million and renewed 
determination. This time AT&T dealt di¬ 
rectly with Britain’s industry minister, 
Norman Tebbit. 

Up against AT&T were a number of 
British firms. Besides GEC and Thorn- 
EMi, which made an early $14 million bid 
for a small part of Inmos, was computer 
maker International Computers Ltd. 
(icl), which sought a cooperative deal 


AT&T was after manufacturing 
capacity and a foothold in the Eu¬ 
ropean chip market. 


with AT&T. A third bidder showing its 
hand publicly was a consortium of inves¬ 
tors, headed by merchant bank Hill Sam¬ 
uel and relying on the electronics 
know-how of Emerson Electric, St. Louis, 
Mo. AT&T’s rivals apparently made little 
impression on the British government, 
however. The Thorn-EMi bid was for only 
part of the state investment, icl was inter¬ 
ested only in certain aspects of Inmos’s 
technology, and the consortium proposed 
paying $42 million for 36% of Inmos to 
be followed by a public share offering in 
the autumn. This last offer would again 
have prevented the government from get¬ 
ting rid of all its holdings in Inmos. 

icl wanted to get its hands on the 
Inmos transputer, designed at Inmos’s 
Bristol, England, headquarters. The 
transputer is due for volume production 
next year. ICL was reported to have struck 
a deal with AT&T under which the tele¬ 
phone company would get Inmos’s chip 
plants in Newport, South Wales, and Col¬ 
orado Springs, while ICL would take on 
Inmos’s 50-strong transputer design 
team. 

At issue was the question of 
whether Inmos should be allowed to fall 
into the hands of a foreign, namely U.S., 
buyer or whether there was some way, 
perhaps via the icl offer, to sell the com : 
pany while retaining the technology in 
Britain. “The availability of leading-edge 
capability in silicon is something we have 
never had in Britain,” said Barron shortly 
before the Thorn-EMi deal was closed. 
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“We are very concerned about the strate¬ 
gic implications of the semiconductor in¬ 
dustry. In future there will be a greater 
ability for integration. ... In that envi¬ 
ronment, local access to supplies of sili¬ 
con becomes very important.” 

Set against this was the govern¬ 
ment’s desire to recoup some, if not all, of 
the $144 million of taxpayers’ money that 
has been spent on Inmos. During heated 
debates in the House of Commons, Tebbit 
refused to rule out a foreign buyer. “I 
shall not guarantee to exclude any pro¬ 
spective purchaser,” the industry minister 
told opposition House members. 

In any event, Tebbit got it both 
ways. The Thorn-EMi offer, which values 
Inmos at $175 million, gives taxpayers 


their money back and keeps Inmos’s tech¬ 
nology in Britain. In fact, Thorn-EMi ap¬ 
pears to have got a bargain, according to 
some industry analysts who point out that 
a Korean effort to build a company simi- 

Inmos’s “transputer,” which it 
hoped would be a big seller, par¬ 
ticularly appealed to ICL. 

lar to Inmos will carry a $350 million 
price tag. 

Inmos critics say the company has 
so far failed to justify early hopes. Its 
products tend to be at the Rolls-Royce 
end of the market and the company has 
consequently failed to grab a large piece 
of the chip market. At the end of 1983 In¬ 


mos was only just beginning to trade prof¬ 
itably, but it showed a loss of $19 million 
for the year. Inmos directors now predict 
profits of $10 million on revenues of $140 
million for 1984. The company also ex¬ 
pects to be churning out 64K RAM chips 
at the rate of 3 million a month from its 
Newport plant by the end of this year. 

Managing director Barron says his 
company is meeting sales targets but is 
misunderstood by financiers who do not 
realize what Inmos’s business is all about. 
Barron did not help in the government’s 
effort to find a buyer. Not only was he 
against a foreign buyer but, like most en¬ 
trepreneurs, he has been fighting to keep 
as much control over the company as pos¬ 
sible. Inmos is understood to have reject- 
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UNIX INVADES EUROPE 

While its European silicon strategy is 
blocked for the time being, AT&T is mov¬ 
ing quickly ahead in software. Last 
month the transportable Unix operating 
system was officially transported to Eu¬ 
rope via a new company, Unix Europe 
Ltd. This has been set up jointly by AT&T 
and its European partner, Olivetti, to li¬ 
cense, promote, and support Unix across 
the Continent. 

So far the Unix outpost comprises 
«jwe London office, 15 persons, and many 
high hopes. “There is around a one-year 
lag now between the U.S. and Europe 
with Unix,” figures ex-DEC executive 
Vanni Pappi, the managing director of 
Unix Europe, “and we believe that the 
next 18 months is going to be critical here 
in terms of both the number of users and 
investment.” 

Since 1981 the number of Europe¬ 
an Unix users has risen from 200 to 
around 8,000 today, and they are not the 
early “software gurus with T-shirts and 
sneakers,” as AT&T’s Jack Scanlon de¬ 
scribes them. In fact, there are now 105 
commercial customers in Europe with 


ed several overtures on Barron’s 
objections. 

Reportedly, senior Inmos manage¬ 
ment and company workers vigorously 
resisted the joint at&t/icl proposal, 
claiming it would damage Inmos’s ability 
to operate in a coordinated manner. But 
the company needed to settle the question 
of future financing quickly. Semiconduc¬ 
tor manufacturing requires large capital 
investments. Development of the trans¬ 
puter, though a relatively low-cost en¬ 
deavor, will require more than $10 
million. Inmos also needs $39 million to 
build a test and assembly plant near the 
Newport plant to replace certain offshore 
assembly activities. Cash for these pro¬ 
jects will not be forthcoming from this 
year’s profits, but a Thorn-EMi spokes¬ 
man said the parent was prepared to pro¬ 
vide Inmos with up to $23 million a year 
in expansion funds. 

With the Thorn-EMi deal, Barron 
not only stays in the driving seat, but has 
the option of selling his 4% stake in In¬ 
mos to his new masters for about $7.5 
million. The 25% of Inmos not already 
bought by Thorn is owned by executives 
and staff and may be picked up by Thorn- 
EMi for another $39 million. 

Thorn is keen to diversify from its 
consumer electronics and entertainment 
interests. The company recently failed to 
link up with British Aerospace, and that 
setback is thought to have prompted an 
improved offer for Inmos. 

As of press time, AT&T said it had 
no plans to make a counterbid for Inmos 
and it was not clear how the U.S. giant 


Unix licenses, and around 90% of Euro¬ 
pean users are in the commercial sector. 

Pappi says that the new company 
will help to increase this base and will of¬ 
fer the latest version of the operating sys¬ 
tem at the same time as U.S. offerings. 
Licenses will be sold at one price with one 
contract for the whole of the Continent. 
Support will be provided directly and 
through local “accredited companies” in 
different countries, as will training. The 
company will also house the Unix appli¬ 
cations software library, and it is offering 
worldwide marketing support to Europe¬ 
an software houses coming up with new 
Unix-based packages. 

All this follows hot on the heels of 
the launch of the AT&T 3B line of Unix 
processors by Olivetti at this year’s Han¬ 
nover Fair in Germany, and now with 
both hardware and software available lo¬ 
cally, the two partners are expecting the 
Eurobucks to come flooding in. 

But watch AT&T closely. The Unix 
world tour is not over yet. Next stop is 
Japan. 

—J.L. 


would gain a foothold in the European 
chip market. AT&T is of course now part 
owner of Olivetti, the Italian office equip¬ 
ment maker, but that does not give it a 
chip-making presence on the Continent. 
The U.S. bidder was understood to be in¬ 
terested in additional manufacturing ca¬ 
pacity for 25 6K RAM chips, which are 
expected to represent a large volume of 
overall chip shipments in the next few 
years, at&t already makes such chips in 
U.S. plants. 

For its part, Inmos said it would 
continue business as usual, planning to 
operate as a subsidiary of Thorn-EMi and 
retaining senior management as soon as 
the deal went through. ® 


MICROCOMPUTERS 


UNIX 
TAKES IN 
GUESTS 

A new software package enables 
CP/M and MS/DOS to run under 
Unix. 

by Edith Myers 

Peter G. Weiner was the first person to 
offer support for Unix in the commercial 
world (see “Personal Project in the Busi¬ 
ness World,” November 1977, p. 188). 

The operating system developed in 


AT&T’s Bell Labs in the early '70s has 
come a long way since Weiner founded 
Interactive Systems Corp., Santa Monica, 
Calif., to make it a commercial product. 
Today, support is available from AT&T. 
Unix-based systems, which numbered un¬ 
der 100 in '77, currently are believed to be 
in the neighborhood of 100,000. 

Now, to users of these systems, 
Weiner is offering the world of ms/dos 
and cp/m and soon will offer the UCSD p- 
System. He calls the software that hosts 


“We’re discussing the connector 
with every relevant computer 
manufacturer,” says Wensberg. 


these popular operating systems under 
Unix a “connector.” It permits the other 
operating systems to run as Unix process¬ 
es, enabling them to run their programs 
both alone and concurrent with Unix 
programs. 

Weiner left Interactive Systems, 
creator of IBM’s personal computing Unix 
product, pc/ix, last year because “it had 
become too big and I like to be in on the 
beginnings of things.” He founded Uni¬ 
form Software Systems Inc. to develop 
Unix business applications software for 
vertical markets. “We got interested in 
the connection problem on the side,” says 
Weiner. “Because we ended up with an 
elegant solution, we decided to market 
it.” 

Uniform Software Systems has 
been a functioning company since last 
November. In February this year, Weiner 
announced the appointments of William 
M. Agee as chairman of the board and 
Peter C. Wensberg as president and chief 
executive officer. Weiner is chairman of 
the executive committee. 

Agee was once chairman and chief 
executive officer of Bendix Corp. and 
president of Allied Corp. after Bendix 
and Allied merged. He and his wife, Mary 
Cunningham, now head up Semper En¬ 
terprises, a Massachusetts-based venture 
capital firm, which is a major investor in 
Uniform. 

Wensberg was president of Atari- 
Tel, a division of Atari formed to bring a 
line of smart telephones to market. Before 
joining Atari, he spent 24 years with Po¬ 
laroid, the last of them as executive vice 
president of the Industrial and Technical 
Products Group. 

Agee, who says he will devote 
20% of his time to Uniform, was keynote 
speaker at a Unix forum in San Francisco 
in early May. He talked of a $20 billion 
market for Unix-related products and ser¬ 
vices in the next five years and predicted 
the number of Unix-based systems will 
swell to a total of 800,000 by the end of 
1985. 

Weiner and Tony Barton, inven- 
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At CCA's seminar you'll learn 

about me 

Intelligent Information Center 
and the newest DBMS ( tools, 
like PC-mainframe links. 


i 


Attend one of CCA’s seminars and 
you will learn how MODEL 204 DBMS can 
make both MIS people and corporate 
executives better at their jobs. You could 
also win your very own IBM Personal 
Computer. 

How MODEL 204 DBMS’s new Intel¬ 
ligent Information Center provides 
complete end user support 
MODEL 204’s Intelligent Informa¬ 
tion Center, a unique group of tools 
linking end users and computers, 
allows executives to access the corporate 
database themselves. Without having to 
understand anything about mainframe 
technology. 

At the seminar, you’ll actually see two 
of these important executive tools in 
action. One is PC/204, our easy to use 
PC-mainframe link for automatic spread¬ 
sheet definition and creation. The other 
is ACCESS/204, our decision support 
query and report writer. 


Why time after time MODEL 204 
DBMS is so highly rated for ease of 
use and high performance. 

It’s true. In recent DATAPRO IP 
surveys, MODEL 204 consistently ] Z 
won high marks for Efficiency, Z 

and for Ease of Use. | g; 

You’ll learn why the perfor- KB? 2 - 

mance of MODEL 204 is un- ,.IS s S 

matched. And why its complete m 
4th generation application devel- >l[|||||||l|y||' 
opment system improves produc- 
tivity 5 to 50 times over conven¬ 
tional methods. 

By then you’ll understand —t- 

why MODEL 204 is the fastest growing 
database management system. 

How you can win an IBM PC. 

Select a seminar from the schedule 
below and call or send a coupon to re¬ 
serve your place. The winner of the IBM PC 
will be drawn from all 1984 seminar 
attendees on Dec. 28,1984. 


You could even win a PC. 


CCA’s Executive DBMS Seminar Schedule 

August Sacramento Sept. 27 Los Ang< 

Houston Aug. 21 Saddlebrook Sept. 12 Louisville 

Los Angeles Aug. 30 San Antonio Sept. 12 Milwaukf 

Minneapolis Aug. 28 San Diego Sept. 20 Montreal 

San Mateo Aug. 28 San Francisco Sept 13 Ottawa 

September Tulsa Sept 11 Philadelp 

Albany Sept 20 Washington, D.C. Sept 20 Pittsburgl 

Baltimore Sept 25 October Phoenix 

Birmingham Sept. 25 Albany Oct 18 Richmom 

Boston Sept 11 Albuquerque Oct. 18 Salt Lake 

Chicago Sept 5 Boise Oct 11 San Jose 

Cincinnati Sept 13 Calgary Oct 25 St Louis 

Denver Sept. 13 Cleveland Oct 18 Tampa 

Hartford Sept 27 Detroit Oct. 4 Toronto 

Indianapolis Sept. 27 Harrisburg Oct. 10 Vancouve 

New Orleans Sept 27 Houston Oct. 25 Washingt 

New York City Sept 18 Kansas City, MO Oct 16 Winnipeg 

Rochester Sept. 13 Little Rock Oct 4 

Representatives: Canada, U.K., Europe, Australia, Japan, Saudi Arabia. 
In Canada, contact Polaris Computer Systems Ltd., Toronto. 

Intelligent Information Center is a trademark of Computer Corporation of America. 


r 


Computer 
Comomtion 
of America 


( ) Yes, I’m interested, I’d like to attend. Please call me with details. 
( ) I can’t attend right now. Please send me information on 
MODEL 204. 

NAME_ TITLE_ 

COMPANY _ 

ADDRESS_ 

CITY __ 

STATE _ZIP _ 

TELEPHONE __ 

Operating System: () MVS () DOS () CMS () Other._ 

Computer Corporation of America, “A Crowntek Company DN8/I5s 
Four Cambridge Center, Cambridge, MA 02142 (617) 492-8860 
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tor and designer of the “connector,” dem¬ 
onstrated it at the market forum. “Since 
then our phones have been ringing off the 
hook,” comments Wensberg. And, he 

Weiner expects the connector to 
work also with IBM’s expected 
Unix lookalike. 

adds, “We’re discussing it [the connec¬ 
tor] with every relevant computer 
manufacturer.” 

Barton said the software can work 


with virtually any form of Unix, includ¬ 
ing Xenix from Microsoft. Should IBM, as 
has been rumored, develop its own Unix- 
like operating system from scratch, he 
thinks they’ll be able to work with that as 
well. 

While the connector is already 
working with ms/dos and CP/M, its ability 
to work with the p-System was still a 
gleam in Weiner’s eye in late May. “I got 
the idea coming back from New York on 
a plane,” he said. “There’s a lot of gener¬ 
ality in what we’ve done.” ® 



Meet the KEL Model 5211 
Laser Page Printer 


Higher technology 
for higher performance 

The KEL Model 5211 Printer combines 
advanced laser, optical and Charged- 
Coupled Device imaging technologies 
in a new and extraordinarily versatile 
cut-sheet page printer. For sophisticated 
text and document processing 
applications, the Model 5211 is today’s 
higher-performance choice. 

With eight type fonts available 
concurrently, the Model 5211 makes 
style and/or size changes without 
intemipting document preparation. 
Printing resolution is 240 dots per inch, 
providing a sharp, high-quality image. 
The Model 5211 prepares up to 20 
letter-size pages per minute, printing bit 
map graphics as well as alphanumeric 
characters. 

Unique document scanning 
and transmission capability 

The Model 5211 takes high performance 
printing a step higher. Using Charged- 
Coupled Device technology, the 
Model 5211 scans documents at 240 


dots-per-inch resolution, transmitting 
bit information via its RS232C I/O 
interface. Available only on the Model 
5211, this optional feature gives you a 
uniquely efficient and convenient way 
to digitize image data. 

An optional electronic forms overlay 
feature enables the Model 5211 to merge 
and print down-line-loaded forms with 
variable data, eliminating manual 
changing of preprinted forms. A local 
copy option lets you use the Model 5211 
as an office copy machine. 

KEL Model 5211. The higher 
performance printer. For complete 
information, use this magazine’s 
reply card or contact KEL directly. 

I__ . —... = , z~—1 

<KEL> KEL, INC. 

L-—...-- - I 

400 West Cummings Park 
Woburn, MA 01801 (617) 933-7852 
KEL, INC. is a subsidiary of Kanematsu 
Electronics Ltd., one of the leading Japanese 
suppliers of computer products. 


FROM ONE 
TO 

ANOTHER 

One company’s solution to its 
own pc diskette problems has be¬ 
come a product. 

by Edith Myers 

Pacifica Technology is a small San Diego 
research firm doing work in areas such as 
shock physics, fluid mechanics, and 
structural dynamics. 

“We work with machines in the 
Cray and Cyber class,” said Jerry Kent, 
president, “but they are not our own.” 
Like most computer workers, Pacifica re¬ 
searchers were quick to buy their own 
personal computers as they became 
available. 

“Everyone was bringing one to 
work to use in ongoing projects. The 
problem was everyone had something dif¬ 
ferent. You couldn’t get data from one 
guy’s Kaypro to someone else’s IBM.” 

Being problem-solvers, the Pacifi¬ 
ca researchers saw the incompatibility as 
an attackable problem and came up with 
a solution they have been using internally 
for about a year. 

It’s called the discon (for disk 
conversion) system and is essentially a 
small cpu with disk drives that can read, 
write, and convert more than 165 disk 
formats for both 514- and 8-inch disks. 

Pacifica’s first discon system in¬ 
cluded an 8-bit cpu that could format 
disks using both cp/m and pc/dos or 
ms/dos but couldn’t read the pc/dos for¬ 
mats. A 16-bit cpu was to be added late 
last month to create this capability. 

In addition to using the system it¬ 
self and reformatting the disks that peo¬ 
ple in the San Diego area bring to them, 
Pacifica has been selling systems, largely 
to software publishers. Now it wants to 
move into big companies that Kent feels 
need a solution to incompatibility be¬ 
tween micros. 

“At first we didn’t realize that by 
solving our own internal problem we had 
solved a problem shared by corporations, 
government agencies, and other software 
users around the world,” he said. 

The company doesn’t have a for¬ 
mal sales structure for the systems but it 
is taking direct orders. The complete sys¬ 
tem with the 8-bit cpu, including a termi¬ 
nal, four disk drives, software, and a 
board called the discon brain, is avail¬ 
able for $6,995. The system without the 
terminal for hookup to a user’s ascii ter- 
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minal is $5,995. Also available is the 
discon brain board by itself with soft¬ 
ware for $2,495. With Pacifica-supplied 
cables this can be plugged into any ascii 
terminal using disk drives that meet stan¬ 
dard discon specifications. 

Two-way conversion of data be¬ 
tween IBM and dec diskettes and pc/dos 
or cp/m formats can be performed using 
optical software that reads and writes IBM 
Basic Data Exchange diskettes and/or 
DECRT-11 diskettes. 

The bundled asynchronous com¬ 
munications software that will send or re¬ 
ceive files to the mainframe or another 
micro is included with the system. An op¬ 
tional hasp emulator provides synchro¬ 
nous communications to mainframes. ® 

SERVICES ~~ 

UP FROM 

THE 

ASHES 

Itel is still in business, pushing 
hard into remote computing 
services, 
by Charles L. Howe 

A soupqon bloodied, but decidedly un¬ 
bowed, Itel Corp. is launching a nation¬ 
wide campaign to sell timesharing 
services. The San Francisco-based leasing 
leviathan’s last involvement in main¬ 
frames, of course, ended after 32 months 
of Chapter 11 bankruptcy proceedings 
that left it mainly concerned with the 
mundane railcar and container leasing 
business. 

This time around, says an Itel 
spokesman, the firm will “absolutely not” 
get burned by selling or leasing iBM-com- 
patible mainframes, as it did when its 
troubles started some five years ago (see 
“The New Computer Company,” No¬ 
vember 1979, p. 54). Instead, the compa¬ 
ny will offer timesharing services on its 
3083E and NAS 7000 mainframes. And 
with experience often being the best 
teacher, one of these services will be ad¬ 
vice on bankruptcy to firms whose books 
are showing more red than black. 

For Itel, the timesharing offerings 
are part of a long road back to solvency. 
During the 1979-1980 period, the compa¬ 
ny lost $505 million. In the final settle¬ 
ment of claims late last year following the 
implosion of its leasing business, more 
than $800 million out of a total of $2 bil¬ 
lion were dropped, leaving a sour taste in 
the mouths of many shareholders. 

Its offices were once decorated 


with some of the finest art and tapestries 
in Northern California. The new Itel 
looks little like its former self. In 1978, for 
example, it received 70% of its $661 mil¬ 
lion in revenues from mainframe leasing. 
Last year its total revenues were $173.3 
million, gleaned from its railcar and sea¬ 
going refrigerated container businesses. 

The key to Itel’s timesharing offer¬ 
ings—which have been going on quietly 
for the past two years, but which the firm 
is now touting in newspaper advertise¬ 
ments—is a nationwide data communica¬ 


tions network already in place that it uses 
for moving data on its information rail 
and sea cargo container businesses. 

“We have a lot of dedicated tele- 


The key to Itel’s timesharing ser¬ 
vices is a nationwide network in¬ 
stalled for its shipping services. 

phone lines around the country that are 
not being fully utilized” is how Ben Bal¬ 
lard, Itel’s director of information ser¬ 
vices, explains it, “so we are selling excess 
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THE INTERACTIVE 
SOURCE LIBRARY SYSTEM 
THAT HAS EVERYONE TALKING 
TO EACH OTHER. 


More importantly, it’s the main 
reason a wide variety of main¬ 
frames are talking to each other. 
And that’s why more and more 
corporate mainframe program¬ 
mers are saying good things 
about Historian Plus.® 

They like its compatability 
which allows them to step across 
machine boundaries in order to 
transfer their source libraries 
from one mainframe to another. 
ACOS, CDC, CRAY, DATA GEN¬ 
ERAL, DEC-VAX, DIPS, FUJITSU, 
HARRIS, HITACHI, IBM, MOD- 


COMP, PRIME, UNIVAC AND 
NORD. Now, thanks to OPCODE, 
they’re all talking and working to¬ 
gether. Increasing productivity. 
And cutting down waste. 

They also like its reversibility 
and complete audit trail. And a 
lot more. 

Find out what everyone is talk¬ 
ing about. Call OPCODE, INC. at 
(512) 258-4982. We can tell you 
about other pluses in the Histo¬ 
rian Plus system. And more im¬ 
portantly, we can tell you how to 
get it. 


OPCODE, JNC. 

Computer Software and Consulting Services 

P.O. Box 10998-537/Austin, Texas 78766-1998 
Telex: 701221 SHADER 
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We have trouble 

LETTING GQ 



The first ROLM® CBXs left home nine years they hear from that system, they scramble, 
ago, but we still call them. And, although So, more often than not, the problem is 
there are now more than 14,000 ROLM busi- tended to before our customers come to 
ness telephone systems, we call most of them work, before they know they have a problem, 
every single day. We want to know if they’re So, you’re not going to have a ROLM 
happy or if they’re having any problems. technician around your place day in, day out. 

“Remote diagnostics” is our early warning Unless, of course, you need a trainer or 
system. If our technicians don’t like what a network analyst or a whole think-tank 






full of specialists from over 150 nationwide 
service centers to provide upgrade assistance, 
on-going support and service follow-up. 

It’s no wonder that a recent survey of 
telecommunications experts —asking which 
PBX makers provide the best service and 
support—reported a resounding, over¬ 
whelming vote for ROLM. 

4900 Old Ironsides Drive, M/S 626, Santa Clara, CA 95050 • 800-538-8154. (In Alaska, California and Hawaii, call 408-986-3025.) 


That commitment to service is just one 
more compelling reason why ROLM is the 
choice of more than two-thirds of the 
Fortune 500 companies. 

When you become a ROLM owner, you’ll 
understand. We know it 
belongs to you. 

But it’s still our baby. 
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NEWS IN PERSPECTIVE 


capacity on them. In fact, we have at least 
12 nodes in the network in major seaport 
cities in the United States.” 

Customers with a terminal and a 
modem can patch into IBANK, an Itel of¬ 
fering, “which is a software support ser¬ 
vice that handles the administrative 
aspects of Chapter 11 proceedings,” says 
Ballard. “This service does not replace a 
legal advisor,” he adds. “It is just a mas¬ 
sive record-keeping service. After all, you 
don’t go to school to learn how to go 
bankrupt. People are in shock and our 
ibank service makes them feel a lot more 
comfortable.” 

Itel’s second service offers data 
processing as well as distributed process¬ 
ing. Local users can walk into Itel’s Em- 
barcadero Center office and use the firm’s 
terminals. Those who wish to patch into 
its network can do the same chores re¬ 
motely. Itel has some 50 ddp users includ¬ 
ing Activision Inc., the Mountain View, 
Calif., games software firm, and Cam¬ 
bridge Systems Group, the nearby Sunny¬ 
vale software developers. These firms are 
using Itel’s remote services for tasks that 
include general ledger, accounts receiv¬ 
able, and electronic mail. 

Itel is not counting on these ser¬ 
vices to provide heavy revenues. “We ex¬ 
pect to take in $10 million over the next 


five years,” speculates Ballard. 

Hard on the heels of Ballard’s an¬ 
nouncement came news that the firm 
plans to swap debt securities with some of 
its debt holders with the thought of im¬ 
proving the company’s cash flow and thus 
hastening its profitability. In this connec¬ 
tion the firm will offer a new kind of debt 
security, including warrants to purchase 
common stock, to the holders of $110 
million of its 10% notes and $150 million 
of its 14% notes. ® 


MAINFRAMES 


CRYSTAL¬ 
BALLING 
THE S/38 

IBM’s database-oriented ma¬ 
chine is in for some changes, 
by R. Emmett Carlyle 

IBM’s one genuinely eccentric product, 
the System/38, is losing its unique char¬ 
acter. Someone once said of the machine 
and its unusually sharp break with the 


370 mainstream architecture that “if en¬ 
gineers ran ibm, this is what their product 
would look like.” That may have been 
true of the 38’s first two years (’80 and 
’81) when, heir to no particular tradition, 
the product just articulated the aspira¬ 
tions (and egos) of its engineers. The 38 
emerging today, however, is much more a 
testament to those who really run ibm— 
the marketeers. 

Although ostensibly working on 
an upgrade for IBM’s venerable System/3 
and 34, engineers at IBM’s Rochester, 
Minn., facility (many of whom had 
worked on IBM’s ambitious though abort¬ 
ed virtual machine architecture, Future 
System, in the early ’70s) came up with an 
innovative database architecture and 
near-programmerless machine. This all 
happened before IBM reorganized and ra¬ 
tionalized its marketing groups in late 
1981—“a move that veiled an internal ra¬ 
tionalization of its products as well,” says 
Rick Martin, former IBM executive and 
head of Auragen Systems, Fort Lee, n.j. 
The 38 emerging today, stripped of its 
proud isolation and bunched in with 
IBM’s complete product line, has turned 
into a purely market-driven vehicle: a 
chameleon reflecting all the colors of its 
370 stablemates. 

A necessary step? “Yes,” says 


nm— 


HALON 1301 

ELIMINATES 
THE NASTIEST 
OF THE 
FOUR 

LETTER WORDS 

CALL 1-816-229-3405 TODAY! 
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George Colony, president of Forrester 
Research, Cambridge, Mass., “for the 
truth is that the product mirrors both the 
inspiration and free hand the engineers 
had, as well as their indulgences. Both are 
reflected in the 38’s high manufacturing 
cost.” The economics of the 38 place it 
firmly outside IBM ceo John Opel’s low- 
cost producer scenario, Colony believes, 
“hence the product isn’t a vital part of 
IBM’s unfolding office automation strate¬ 
gy, unlike its Rochester companion, the 
System/36, which has perhaps the lowest 
manufacturing cost of any midrange IBM 
system.” 

As a result, Colony and other ex¬ 
perts now believe that Rochester must 
search for new customers for its Sys¬ 
tem/38 among large accounts-and data 
centers. “The only way for them is up and 
up,” says Dale Kutnick, research director 
of the Yankee Group, Boston. 

In line with this trend, Kutnick 
expects a new System/38 to emerge by 
the fall. Unlike the model 8, which merely 
doubled the memory of its predecessor, 
the model 7, the upcoming System/38 is 
expected to offer more cpu power as well 
as a jump in memory. Other sources close 
to Rochester say that its engineers are 
also working at more rarefied levels on a 
12- to 15-MIPS System/38, packing 10 


times the power and functionality of cur¬ 
rent models. 

Kutnick expects IBM marketeers 
to try to disguise this upward trend of the 
machine by simultaneously cutting its 
price. “By year’s end, a $100,000 model 5 
could cost as little as $75,000, and maybe 
$50,000 by 1986, but it still will look ex¬ 
pensive to the new, first-time users ex¬ 
posed to micros and the miniaturization 
of the rest of the industry.” 

Another potential problem for the 
38, currently postured as a low-end or 


oems for a number of nonstrategic ma¬ 
chines, including the 38, by offering 
heavy discounts of up to 35%,” one 
source explains (see “IBM’s New ndd,” 
January, p. 59). 

One net result of this forced move 
upward is that the System/38 could drop 
some of its existing customers. First to 
jump ship could be the giant New York- 
based chemical concern, W.R. Grace, 
which could be preparing to dump its 34s 
and 38s over the next 18 months in favor 
of upcoming “downsized” 4300s and 
Unix software running under IBM’s 
vm/370 operating system, sources reveal. 
Grace’s systems specialists were unavail¬ 
able for comment at press time. 

For the past two years, the aging 
4300 family has provided IBM marketing 
with an opportunity to boost System/38 
revenues by selling the machine as a cost- 
effective alternative remote processor to 
the 4300 in some network applications. 
Many 4331/41 customers have repeated¬ 
ly complained about the hidden costs that 
can more than double the price of their 
systems. The 38, in contrast, has the ap¬ 
peal of being a bundled system with the 
cost of the database and attendant soft¬ 
ware built in, and much lower charges for 
operation and maintenance. 

The provision of sna/sdlc com- 


“The truth is the product mirrors 
both the inspiration and the free 
hand the engineers had." 


first-time user machine, is the lack of the 
Unix operating system. “For IBM, the of¬ 
fice means competing with at&t, and the 
38’s lack of a generic Unix doesn’t equip 
the machine for that task,” says Bob 
Djurdjevic, editor of the Phoenix-based 
Annex Computer Report. Sources close to 
Rochester explain that the difficulty is in¬ 
jecting Unix into the kernel of the 38’s 
bundled software. One way around the 
problem is to lure outsiders into doing it. 
“IBM’s own approach is through the agen¬ 
cy of its new national distribution division 
(ndd), which was recently set up to draw 


THE BYTING TRUTH 

COMPUTER USERS, An Opinion Survey: The most 
revealing guide to date on computer systems, software and service, 
presenting user ratings of major manufacturers. 

Newly published by Stuart Kirkland, COMPUTER USERS 
provides you with opinion ratings from America's top 
computer users. 

The 128 page rating guide presents the opinions of end users with 
regard to: 

■ Hardware performance ■ Service support 

■ Software performance ■ Regional performance 

■ Overall user satisfaction with the manufacturer 

Stuart Kirkland • 10636 Main Street, #117 • Bellevue, WA 98004 
206455-0952 TWX 910443-3063 

□ Rush my copy of COMPUTER USERS, at $125.00 

□ Business Rate additional order: 10books or less, $50.00 each. 

Please send . books. 

□ Corporate Rate additional order: over 10 books, $30.00 each. 

Please send . books. 

□ Bill me, although 1 understand no order will be sent before my 
payment is received. 

□ Check enclosed. Amount $_in U.S. funds. 


Comoanv 


Phone 

Address 

City 

State 

Zip 


Computer System ... _ 

Professional books are lax deductible. Allow 4 to 6 weeks for delivery. All additional books 
must be billed and mailed to the same address to be eligible for the discounts. Publisher 
will pay all shipping and handling charges within the U.S. Add $10.00 for overseas air 
shipment. Washington residents add 8.1%. 
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and a new Advanced Network Management System 


Announcing Paradyne's 
NEW MPX family of high 
speed, signal processing 
modems. They're quick to 
install - make three connections, 
push a few buttons for modem 
strapping - and they're user 
ready. Easy up, rarely down. 
Modem speeds of 2400,4800, 
9600 bits per second, operating 
point-to-point or multipoint, 
all with automatic adaptive 
equalization. 

Lower power consump¬ 
tion and smaller size too! 

Only 3Vf high, 8 V 2 " wide and 
weighing 5/2 lbs. 

You're in total control. 

Press a few keys on the 
NEW ANALYSIS 5500 Series 
advanced network manage¬ 
ment system, and down¬ 
line load strapping to the 
MPX modems. 



ANALYSIS constantly monitors 
a wider range of phone line 
parameters than ever before. 

Controlling your modem 
network is essential and it's 
at your fingertips. 

Flexibility. The 5500 Series 
is modular in design for easy 
upgrade in capacity and fea¬ 
tures. Its distributed system 
design supports from a few - 


to hundreds of lines - in virtu¬ 
ally any network architecture. 

ANALYSIS 5500, together 
with the new family of MPX 
high speed signal processing 
modems, can provide the most 
technologically advanced com¬ 
munication network available 
today. Built with Paradyne's 
quality. Backed with Para¬ 
dyne's service - around 
the world. 

Efficiency, expansion, control. 
Another Paradyne systems solu¬ 
tion. If you want your network 
up, not down, give us a call. 

1-800-482-3333 

Paradyne Corporation 

RO. Box 1347 
8550 Ulmerton Road, 

Largo, FL 33540 

paradyne 
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munications links and 3270 support for 
the 38 has made it a legitimate contender 
for the 4300’s distributed machine crown. 
Powerful users such as gm, Bechtel, and 
Shearing Plough have embraced the 38 to 
build increasingly worldwide networks. 
Behind the scenes, however, the econom¬ 
ics of distributed processing have 
changed. IBM’s Boblingen Division in 
West Germany has been charged with the 
mission of “downsizing” the 4300 to pro¬ 
duce an effective engine for vm/370 and 
Unix software. Sources believe that IBM 
has been preselling one such machine, the 
“4305,” with postive results at the Grace 
installation. The scenario IBM salesmen 
have woven around the 4305 and new 
VM/Unix software (which was set for Jan¬ 
uary announcement and then mysterious¬ 
ly canceled at the last minute) seemingly 
has no place for the 38, and suggests that 
even the hugely successful System/36 is 
just an “interim solution.” 

A number of non-370 solutions 
have emerged as departmental DBMS and 
cluster controllers for the office: the new 
8100s, the System/36, and the upcoming 
Intel 286-based multi-user PC, for exam¬ 
ple. All the while though, central dp has 
eagerly awaited a low-cost vm/370 that 
would perform the same functions, con¬ 
trolling clusters of PCs and 3270s. The 


ning IBM’s xa operating system in two 
years.” He notes that the 36’s lease-to- 
purchase ratio heavily favored an out¬ 
right buy, and that the machine was only 
a short-term, interim solution. 

In this scenario, there seems little 
else for the System/38 and 370 families to 
do but remain incompatible— IBM has pri¬ 
vately told customers that there’s not 
enough money in the world to establish a 
program of JCL conversion between the 
two lines—a common base of function¬ 
ality is being created at a level above the 
operating system, gm, for example, has 
strong-armed IBM into providing the 
high-level language PL/1 on the 38, thus 
establishing a new path for migration to 
the 370 world. In addition, sources reveal 
that Rochester has created a common 
disk protocol that allows that System/38 
to support the new disk storage units on 
370 mainframes and convert files from 
System/38 disk format to 370 disk for¬ 
mats. On the upcoming Trout family of 
mainframes, built from a federation of 
processors, the converted System/38 files 
would reside on the mainframes file man¬ 
agement processor, sources explain. 

When SNA and 3270 support is 
combined with these initiatives the vision 
of an environment where peripherals and 
software can be shared among different 


4305, featuring a proprietary IBM 32-bit 
processor and its 1,500-gate VLSI logic 
chip, is apparently Boblingen’s answer at 
about $40,000. Due to the difficulty of 
building supervisory tasks for multi-users 
in a complex vm operating system envi¬ 
ronment onto miniaturized hardware, the 
machine is not expected to be shipped un¬ 
til late next year, sources warn. 

While there seems to be no way 
that the 38 can compete at the 4305 class, 
experts point out that the RPG-based Sys- 


IBM is understood to be quietly 
pitching a new 4300, the 4305, 
to selected accounts. 


tem/36 can at least be offered as a substi¬ 
tute, as well as an upgrade path to the 38. 
According to Kutnick, however, it will be 
just as easy for System/36 users to up¬ 
grade to the new 4300 machines. 

“Both the 36 and the 4300 have an 
SQL-like query facility,” he says, referring 
to System R’s data definition and data 
manipulation language. He added that no 
software or compilers for 36 to 38 migra¬ 
tion were yet on the horizon to provide a 
bridge for the 38 to the departmental 
database machines. “My guess is that Sys¬ 
tem/36, 8100, and Intel 286 PC users will 
be offered upgrades to a new 4300 run¬ 
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•DEC, PDP. RSTS/E, VAX and VMS are - 

registered trademarks of Digital Equipment Corporation. 


Amcor Software... 

The Measurable Difference 

Productivity has a major effect on your profit. AM BASE, 
Amcor’s DBMS/Application Development Tool has 
increased programming productivity 100-900% for 
many of our users. Designed for DEC*, PDP-11, RSTS & 
VAX, VMS computers AMBASE includes a: 

• Powerful Code Generator • Screen Generator 

• Query Language • Report Generator 

AMBASE-produced applications are easy to modify and 
responsive to your changing business requirements. 

Please call TOLL FREE at 1-800-626-6268 for more 
information. 

amcor computer corp. 
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N o other 600 LPM line printer is engineered like 
a Tally. So nothing else performs like a Tally. 
Or prints like a Tally. 

> The proof’s on paper. 

> Everything from high volume report printing 
to high resolution graphics. And a quality, frilly 
formed look for correspondence. 

> All in one machine. All the result of Tally 
technology. Like the MT660’s innovative hammer 
bank and linear “shuttle” system that perfectly 
positions every impression and prints with 
uniform impact. 


> There’s also more than enough resident 
intelligence and paper handling versatility to make 
programming shortcuts easy. For operator 
convenience, status reports are illuminated on a 
scrolling display. And it’s quiet enough—at 60 
dBa—to go almost unnoticed. 

t> Precision printing at its reliable and repeatable 
best. From Mannesmann Tally. 

> For more information on the world’s most 
advanced, most productive line printers call now: 
(206) 251-5524. MANNESMANN 


Precision dot placement 
and innovative engineering 
make Mannesmann Tally 
today's leader in computer 
printer technology. 
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ibm processors begins to emerge. It is also 
a world where the 38 is increasingly sub¬ 
sumed into the 370. It is perhaps a little 
sad that in the process the 38’s multihued 
techology should come to reflect only one 
color: marketing blue. ® 


PRIVACY 


KEEPING 
PIRATES 
AT BAY 

Old-timers are bringing an old 
technology to bear on new 
software protection problems, 
by Edith Myers 

Mention of a startup in the computer in¬ 
dustry these days conjures up visions of a 
couple of students working in their dor¬ 
mitory or garage on a new, micro-based 
machine. 

Such a vision would be way off 
base for Codercard Inc., Costa Mesa, 
Calif., founded in July 1983 to attack 
what founders saw as companion prob¬ 
lems: unauthorized network access and 
software piracy. 

For one thing, the founders are 
long past their student days. They are 
Robert W. Herman, 61, president, trea¬ 
surer, and director; Dr. E. Richard Reins, 
57, chairman of the board; and Marvin 
Perlman, 58, director and vice president. 

Their technology isn’t new either. 
It’s based on work in pattern generation 
done since the early ’50s. 

The problems the three see them¬ 
selves addressing, however, are new in the 
sense that their present magnitude is a di¬ 
rect result of the proliferation of personal 
computers. “It all started five years ago,” 
recalls Herman. “Dick Reins stopped by 
my office. He’d just gotten a pc and was 
going to develop some programs. We 
talked about how easy it would be for 
anyone to copy them and he left 
depressed.” 

Reins at that time was the senior 
civilian at the Navy’s Fleet Numerical 
Weather Central, Monterey, Calif., where 
he was director of engineering and techni¬ 
cal advisor to the commanding officer. 
He and Herman had worked together ear¬ 
lier at another Navy facility at China 
Lake, Calif. 

Herman, the entrepreneur of the 
three Codercard founders, had left the 
Navy’s employ to found Decision Con¬ 
trols in 1957, a company which spawned 
many of Orange County’s computer firms 
and which was sold to Varian Associates 


in 1967 to become Varian Data Ma¬ 
chines. Herman sold another startup in 
the early ’70s to Genisco and it became 
what is now Genisco Computers. Most 
recently he has been executive vice presi¬ 
dent of New World Computer Inc., a 
Costa Mesa, Calif., disk drive man¬ 
ufacturer. 

“I owed Dick a favor,” says Her¬ 
man, who adds that he began pondering 
the piracy problem following his conver¬ 
sation with Reins. “At about that time, 
kids were getting into their schools’ com¬ 
puters and I decided that was an easier 
problem. I thought about work I’d done 
in pattern generation back in the early 
’50s and about a technique called feed¬ 
back shift register. It used nonlinear 
techniques.” 

He recalled that work on such 
techniques had been done at California 
Institute of Technology’s Jet Propulsion 
Laboratory. He went to JPL and met Perl¬ 
man, a member of the technical staff 
there. Perlman had developed a nonlinear 
pattern generator at jpl for which he got 
a release from jpl. “They’re nondeter- 
ministic,” explains Herman, describing 
the jpl techniques. “Given the pattern, 
you can’t determine the generator.” 

With Reins, Herman and Perlman 
formed what Herman calls “a little r&d 
partnership. Marvin would work out the 
generator and Dick would work on the 
architecture for the system. Dick went 
back to Monterey and I didn’t hear from 
him for many months. Then he called and 
said, ‘Hey, I’ve got this thing worked 
out.’ I’d practically forgotten about it. He 
brought down a little model and it was 
pretty grim, just a printed circuit card 
and a connector.” 

But it worked. Herman got fund¬ 
ing from a friend for the partnership, 
which set about to refine the system. Last 
Feb. 7 the company, which has a license 
from the partnership, made a $3.5 million 
public stock offering, which closed March 
1. Its basic product is the Codercard, 
which initially will be sold for remote ter¬ 
minal access applications and later for pi¬ 
racy prevention. 

The card itself is a tiny circuit 
board contained in a housing the size of a 
credit card and approximately Vs -inch 
thick’. It is designed to be inserted into a 
receptacle connected to an RS232 port. 

Pricing for the card itself has been 
set at $69.50, according to the company. 
The receptacle, depending on configura¬ 
tion, ranges from under $100 to as much 
as $800. 

In the network access application, 
a Codercard network terminal must be at¬ 
tached to the network. A user logs on in 
the usual way and inserts his Codercard 
into his terminal. Herman hopes that 
someday every terminal “will have that 


slot built right into the keyboard.” The 
slot is now housed in the outboard 
receptacle. 

The access computer or terminal 
sends the Codercard ID number to the 
Codercard network terminal, which in 
turn comes up with two numbers, one of 
which is sent to the Codercard requesting 
access. Only the correct Codercard will 
be able to compute an answering number 
that matches the second number pro¬ 
duced by the network terminal. For each 
access request a totally different pair of 
question/answer numbers will be generat¬ 
ed, even for the same Codercard. 

The access system currently is be¬ 
ing evaluated at the University of Califor¬ 
nia Los Alamos National Laboratory. 
“We have some of our original kludges 
down there,” says Herman. “They found 
some problems for us.” Last month, engi¬ 
neering prototypes were scheduled for in¬ 
stallation at Los Alamos. 

For the piracy prevention applica¬ 
tion, the Codercard is plugged into a us¬ 
er’s computer. Its microcomputer will 
compute critical steps in a program. Only 
a serial numbered Codercard, from which 
the program is coded, will be able to do 
this. Consequently, the user can make as 
many copies as desired and even change 
computers, but no one will be able to run 
the program without the original Coder- 
card for which the parameters were 
computed. 

The software designer decides on 
the amount of protection desired, Her¬ 
man explains. He chooses points in his 
program at which a computer would be 


“It was pretty grim, just a tiny 
printed circuit board.’' But it 
worked. 


requested to call on the Codercard to 
compute a sequence of steps. 

Programs will be encoded for the 
Codercard by serial number so that a user 
will need only one on which all his pro¬ 
grams are encoded. The company plans 
to produce two types of Codercards, gold 
and silver. The silver cards will be unique 
in that only one card will ever be issued 
with a particular serial number. Gold 
cards would have serial numbers begin¬ 
ning with a letter that would indicate to 
the software producer that multiple 
copies of that Codercard serial number 
are or can be issued. Programs for such 
cards could be sold at a premium since 
multiple users would be presumed. Gold 
cards would allow for multi-user situa¬ 
tions such as in large organizations or 
computer clubs where a legitimate form 
of software sharing could be practiced. 

Herman says he likes to visualize 
Codercard use as “personalizing” the 
software for the user. ® 
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NUVEEN'S MAGIC BONDING AGENT 


John Nuveen & Company needed something to hold it 
all together. Again. 

The nation's largest investment banking firm specializing 
in municipal bonds and tax-exempt bond funds was being 
disrupted by dramatic changes in its business. 

Traditionally, a limited number of banks and investment 
firms had comprised Nuveen's customer base, but starting 
in 1978 more and more individuals began investing in the 
bonds and Unit Investment Trusts handled by Nuveen. By early 
1982. volume had doubled for the third time in five years and 
operations were overwhelmed by Nuveen's growth period. 

"It was time, once again, for increased capabilities," 


comments John Claiborne III, Vice President and Manager of 
Information Services at Nuveen. "Basic Four equipment had 
come through for us twice before, so we went to them 
again. What we needed this time was a powerful super-mini 
that could crunch numbers at remarkable speed, that could 
handle all types of interactions during the day and batch 
action at night, and join together all of our terminals and 
national branch office network. 

"It seems that whenever we had a need, MAI had an 
answer. This time it was their newly developed 8000 series." 

Claiborne volunteered to "beta" test the new super¬ 
mini in Chicago and within six months, "We had mastered 













the learning curve and optimized the system to fit our needs. 
It worked like a charm." 

Today, Nuveen & Company's farflung and complex • 
activities are tied together by two earlier Basic Four® systems 
plus two new MAI® 8030s. This high-capability equipment 
brings multiple advantages to the multiple tasks required 
by Nuveen: 

• Fully configured with three processors, the MAI 8030 can 
support a large number of users. For Nuveen, the current 
hookup is 130 terminals with 100 of them on the two 8030s 
and the remainder on the earlier machines. 

• The built-in system arbitrator balances Nuveen's demand¬ 
ing work load among the three processors to enhance the 
system's productivity. 

• The system is hardware independent allowing Nuveen to 


upgrade hardware or operating system software as tech¬ 
nology advances. 

• The powerful 32-bit systems provide speed and ease 
of operation. 

• Each 8030 can handle multiple tasks simultaneously. 

"Ffandling billions of dollars in investments means han¬ 
dling thousands of transactions," Claiborne concludes, "and 
the 8030 is up to our needs today and for the foreseeable future.' 

If your organization seems to be coming apart because 
of growth, call (714) 730-2319 or write: 8000 Systems, 

14101 Myford Rd„ MD 237, Tustin, CA 92680 

And we'll show you a way to put it back together 
again, better than new. 

BASIC FOUR INFORMATION SYSTEMS DIVISION 
MANAGEMENT ASSISTANCE, INC 
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WE HAVE2400GOOD WAYS 
TO UPGRADE YOUR DIAL LIME 
DATA COMMUNICATIONS 


If you’re still transmitting data over 
telephone lines at 1200bps, we’ll 
show you how to save time and 
money. Our 2400bps full duplex dial 
modems give you all the perfor¬ 
mance, versatility and reliability that 
you require, at half the transmission 
cost, and twice the speed. 

All CDS dial line modems operate 
at 2400bps full duplex with automatic 
1200bps fallback in both synchro¬ 
nous and asynchronous modes. With 
our modems you can communicate 
from or to any terminal, micro, mini, or 
mainframe computer (even your PC), 
with support of BSC, HDLC, SDLC, 
X.25 or any other full or half duplex 
protocol. 



Double your data rate and cut transmission 
costs with complete reliability. 


And with CDS 2400bps full duplex 
dial modems, you won’t have to sacri¬ 
fice one bit of data integrity. Our 
modems all use advanced signal 
processing techniques, and feature 
automatic adaptive equalization. 
Sophisticated modem diagnostics 
including analog and digital self-test 
and an internal test pattern generator 
rapidly isolate modem faults. With a 
CDS 2400bps modem, your data will 
come through smoothly and accu¬ 
rately, even on poor telephone lines. 



Communicate with 
mainframes, minis 
or micros using 
any sync or 
async protocol. 



Send data at 
off-hourrates 
with2400bps 
autodial. 


We’ve built our reputation on prod¬ 
ucts that give you advanced engi¬ 
neering at down to earth prices. Our 
2400bps full duplex modems range 
from $995 to $1195 with attractive 
quantity discounts available. 


CDS modems combine user- 
friendly engineering with next- 
generation technology. Our 
touch sensitive front panel 
allows you to select the tele¬ 
phone line configuration, 
operating mode and diag¬ 
nostic tests you need. An 
optional front panel 
synch/asynch selector 
lets you switch from syn¬ 
chronous to asynchronous 
transmission swiftly and 
easily, without monkeying around 
with internal modem straps. 

Our new 2400bps autodial modem 
eliminates extra telephone hardware 
and lets you leave your modem unat¬ 
tended...ready to communicate 
when telephone rates are lowest. It 
supports both touch-tone and rotary 
dialing systems and operates with 
"dumb” or intelligent terminals using 
keyboard or software controlled 
commands. 
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There’s a 2400bps full duplex dial 
modem in our family in either tabletop 
or rackmount configuration 
to meet every need. 


Get the functions 
you want in the 
configuration you 
need from our full 
family of2400bps 
modems. 


It’s time you got more data for your 
dollar. Call or write, Concord Data 
Systems, 303 Bear Hill Road, 
Waltham, Massachusetts 02154 
(617) 890-1394, or contact the CDS 
representative nearest you. 


CONCORD 
DATA SYSTEMS 

UNKING COMMUNICATIONS TECHNOLOGY 


All CDS 2400bps modems are compatible with today’s most popular software packages, including: 

Acculink™ Micro/16, ASC0M? Crosstalk " CrosstalkXVI, MicroGate™ 2780/3780, MicroGate 6530, MicroGate 940 and MicroGate FT, 

MITE? MITE/86, MITE/MS, and OMNITERM™ 2. 

This is a partial listing, so if you don’t see your favorite, call usl 


Acculink™ is a trademark of I.E. Systems, Inc., ASCOM™ is a trademark of Dynamic Microprocessors Associates. Inc., Crosstalk™ is a trademark of Microstuf, Inc., MicroGate™ Is a trademark of Gateway Microsystems, Inc., MITE™ Is a trademark of Mycroft Labs, Inc., OMNITERM™ Is a 

trademark of Lindbergh Systems, Inc. 

CIRCLE 44 ON READER CARD 
















NEWS IN PERSPECTIVE 


ROBOTICS 


NOWIT’S 

PERSONAL 

ROBOTS 

The industry is in its infancy, but 
one observer believes the first 
steps have been taken, 
by Edith Myers 

As computers move out of computer 
rooms into offices, schools, and homes, 
will robots follow? 

Jean-Michael Gabet, president of 
Cosma International, a San Francisco- 
based consulting firm, thinks so. For 
since we have a personal computer indus¬ 
try, we also have a personal robot indus¬ 
try, an infant industry in Gabet’s 
estimation. 

It’s an industry that has already 
held its first national conference, the In¬ 
ternational Personal Robot Congress, in 
April in Albuquerque. It attracted half a 
dozen personal robot makers and some 
500 robot enthusiasts. 

Gabet, a speaker at the congress, 
says of the robots exhibited, “It’s hard to 
imagine any of those doing well in the 
market.” He describes them as “show¬ 
pieces that couldn’t do anything useful.” 

He believes, however, that the 
congress served to present those compa- 


“When you think of a human be¬ 
ing, you realize the rest of the 
body works on behalf of the 
hand.” 


nies already making personal robots, as 
well as the half dozen more he believes 
have something on the drawing board, 
the technological hurdles they must over¬ 
come, and the importance of addressing 
market needs. 

He says most of the people in the 
personal robot field do not have an indus¬ 
trial robot computer background. 
“They’ve come from a kind of hobby sub¬ 
culture and they’ve focused on their prod¬ 
ucts. Now they have to face the question 
of how to make money with the products. 
It doesn’t do much good to say it does 
nothing but we had fun designing it.” 

One robot at the conference tried 
to do something—it tried to pick a flower. 
“It never managed to do it,” says Gabet. 
“It was a pitiful sight.” 

The robot in question was the 
rb5x “intelligent” robot, produced and 
marketed by RB Robot Corp., Golden, 
Colo. RB president Joseph H. Bosworth 


was the initiator of the Albuquerque 
congress. 

The rb5x has been on the market 
since September 1982 and is aimed at the 
home, school, and business markets. In 
late April, rb filed for reorganization un¬ 
der Chapter 11 in U.S. Bankruptcy Court 
in the district of Colorado. “They’re all in 
trouble,” says Gabet of the fledgling per¬ 
sonal robot firms. 

The Colorado company said the 
Chapter 11 filing was necessary because 
of “usually high” development stage 


debts incurred in the design, manufactur¬ 
ing, and marketing of the rb5x, which it 
describes as the world’s first fully pro¬ 
grammable mobile personal robot. 

Gabet does have hopes for the 
market he has followed closely for the last 
year and a half. “The market is there. If 
something useful is produced, every home 
in the U.S. will have one.” While the 
technology exists to support a personal 
robot industry, “there is a need for high- 
level integration of various technologies.” 
This, he feels, is yet to be achieved. 



Martin 

Seminar 



Photo by Karsh 


1. James Martin has been writing THE BOOK on the 
Computer Industry for over 3 decades. 

2. He is the most sought after consultant in the 
Computer Industry. 

3. His predictions and recognition of major computer 
developments are unsurpassed. 

4. With over 31 top-selling books, Martin is the 
industry’s #1 selling author of all time. His book, 
Application Development without Programmers, is the 
Computer Industry’s #1 selling book of all time. 

5. James Martin has the unchallenged reputation as 
the world’s finest lecturer in his field. Over 20,000 
individuals worldwide have attended the James 
Martin Seminars. Many return year after year. 

6. James Martin “.. . can lay fair claim to being the 
most influential DP guru of all time.” — ICP Interface 

7. A fast-moving, high-density, interactive 5-day 
program packed with information for all DP design¬ 
ers, management, and staff. Quite honestly, the 
James Martin Seminar is the industry’s best educa¬ 
tional value for the money. 

• Attend the seminar designed to dramatically 
increase your DP capability. 

• A major increase in productivity is attainable 
through the methods taught in this seminar. 

• 5 days with James Martin will dramatically 
alter your approach to DP. 

Many DP organizations are beginning to break the 
cycle of low productivity, poor responsiveness and high 
application backlog of traditional DP. Now is the time 
for you to act. Attend the James Martin Seminar this 
fall. Learn the new technologies and their applications 
to your organization. You’ll discover whv James Martin 
is .. . 

8. .. .THE MAN THE DP EXPERTS LISTEN TO! 


Send in the coupon for more information 
on James Martin’s 5-Day Seminar, THE 
NEW DP REVOLUTION, for general 
managers, DP managers, systems analysts 
and designers, and all professionals con¬ 
cerned about increasing DP productivity. 


Call (213) 394-8305 or mail the coupon 
today for a detailed brochure. 


New York 


Detroit 

Dallas 

Los Angeles 


Oct. 22-26, 1984 


Oct. 29-Nov. 2, 1984 
Nov. 26-30, 1984 
Dec. 3-7, 1984 


Send more information on the 
James Martin Seminar 

New 5-day DP Revolution Seminar 


COMPANY NAME 


CITY/STATE/ZIP 


Technology Transfer Institute 


ec. j-/, 1VCV+ | 74110th Street, Santa Monica, CA 90402 (213)394-8305 
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NEWS IN PERSPECTIVE 


“The industry really is trying to 
find its way. The first steps have been tak¬ 
en. The intermediate steps come next.” 
Gabet believes one common “design mis¬ 
take” has been the linking of robots to ex¬ 
ternal computers. “There are enough 
electronics around so that what is done in 
a computer outside can be done inside a 
robot.” 

Another mistake is treating the 
arm as an add-on to a robot, he says. The 
arm “should be the centerpiece. When 
you think of a human being, you realize 
the rest of the body works on behalf of the 
hand.” 

Gabet doesn’t see industrial robot¬ 
ics companies taking an interest in per¬ 
sonal robots. “They’re a totally different 
group of people.” He believes some tech¬ 
nology from industrial robotics can be le¬ 
veraged into personal robots, but “most 
of it tends to be overkill and to be pretty 
expensive.” 

Gabet puts robots into three cate¬ 
gories: personal robots priced under 
$5,000; robots priced from $5,000 to 
$50,000 and used for activities like sur¬ 
veillance and tasks in hostile environ¬ 
ments, though he predicts a paucity of 
applications there; and the industrial ro- 


“The appliances will do every¬ 
thing a typical housewife does." 


bots—factory tools used, for instance, in 
welding cars. 

A factory robot, he says, “is de¬ 
signed to implement a limited set of tasks 
and to do them well and with a high de¬ 
gree of accuracy. A personal robot will do 
a lot of things in a more approximate 
fashion.” 

Gabet believes there are two diffi¬ 
cult technologies that must be conquered 
before a truly useful personal robot can be 
developed. One is giving a robot a set of 
coordinates to allow it to determine 
where it is spatially. “To get from here to 
there, you have to know where you are, 
which way you’re facing.” 

The second is giving a robot the 
ability to recognize things such as pat¬ 
terns and objects. “There are computer 
systems that can do this but it involves 
multiprocessing architecture, parallel ar¬ 
chitecture. It’ll be a while before the tech¬ 
niques can be cost-effectively applied to 
personal robots.” 

When successful personal robots 
do finally arrive, Gabet believes they’ll 
fall into two categories, at least for home 
use. “They’ll be either appliances or en¬ 
tertainment units. The entertainment 
units will do things like talk or play cards. 
The appliances will do everything a typi¬ 
cal housewife does, like set the table, vac¬ 
uum, and fetch the paper.” 

No comment. ® 


OFFICE AUTOMATION 


FINGERS 
DO THE 
WORK 

A new office system uses touch¬ 
screen icons to give executives 
easy-to-use functions, 
by Edith Myers 

Purveyors of office automation systems 
are finally starting to realize that the mis 
director can’t be left out of the loop. 

For Santa Barbara Development 
Laboratories (sbdl), which last month 
began field installations in San Francisco 
and Santa Barbara, Calif., of a micro- 
based office system (Hardware Spotlight, 
August 1983, p. 219), the MIS director is a 
prime target, even though the system was 
clearly developed with top executives and 
their executive secretaries in mind. 

The Mis director has “hunted in 
every direction to find something more 
suitable for his top executives to use,” 
says SBDL’s vice president of marketing 
and sales, Reginald O. Parker. 

Contact Office Automation Cen¬ 
ters, Century City, Calif., formed in early 
1982 to develop an international sales net¬ 
work to address the office automation 
needs of doctors and lawyers, has a sepa¬ 
rate department to serve consultants and 
corporate mis departments. 

sbdl’s executive system has been 
plodding its way to market since 1982. At 
ncc last year a prototype of its system 
was shown for the first time to prospec¬ 
tive buyers, oems, and the press. Since 
then, the system, which combines an 
iconographic touch screen and keyboard 
input, has been refined. One of the refine¬ 
ments, says vice president of development 
Mike Cheiky, was to make the icons 
“look less cartoony.” 

Icons are small pictorial represen¬ 
tations of files, system services, and other 
resources that are pointed to or touched 
by various means to control a system’s 
operation. The use of icons was pioneered 
by Xerox Corp. in its Alto and Star work¬ 
stations and brought to the mass micro¬ 
computer market by Apple Computer in 
its Lisa and Macintosh machines. Icons 
are thought to save time in directing a 
computer’s operation as well as making it 
easier for personnel with less training to 
use systems. 

In 1983, the company showed a 
prototype at a condo in Newport Beach, 
Calif., a short drive from ncc in Ana¬ 
heim. This year the “refined” engineering 


prototype was shown in another condo in 
Las Vegas. And right after NCC, field in¬ 
stallations were begun. How long the test¬ 
ing would last was uncertain. “It’s a 
sophisticated system,” says Cheiky . “It’s 
more like a mini or mainframe beta test 
than a micro.” 

Cheiky founded SBDL in 1982 
when he bought rights to a product he 
was then developing for M/A-Com. Prior 
to that, he and his wife Charity had 
founded Ohio Scientific, an early maker 
of microcomputer gear. They sold that 
company to M/A-Com in 1980 when it 
was a $20 million company. M/A-Com set 
Cheiky up as a consultant with a Santa 
Barbara research and development facili¬ 
ty. There, he began development of what 
is today sbdl’s product. When M/A-Com 
cut funding for his facility Cheiky pur¬ 
chased the rights to the system. 

A basic SBDL system has two con¬ 
soles, one for the executive and one for 
the secretary. Both have keyboards, but it 
is presumed the executive’s will get only 
limited use. The secretary’s console has 
two screens, one for displaying a main 
menu of icons with the submenus obtain¬ 
able by touching an icon on the main 
menu, and one for doing standard word 
processing. Each module also has a tele¬ 
phone handset. Multiples of the two-con¬ 
sole systems will be available on a single 
system. Parker says a typical system 
starts at $15,000 per user. He adds, “The 
more users, the lower the price.” 

Although the emphasis from the 
end user’s point of view is on simplicity, 
internally the system itself is far from 
that. “It meets the real-time demands of 


The office system's development 
was first begun at M/A-Com, 
which had bought Ohio Scientific 
from Cheiky. 


an array processor,” says Parker. “There 
is no partitioning.” The machine uses an 
Intel 80186-based system and each user 
gets 112K of RAM and an 8085 voice pro¬ 
cessor. There is a dedicated I/O processor 
for each function. 

If a user presses the icon for file 
cabinet, he or she can leaf through pages 
in a given file at speeds far faster than fin¬ 
gers doing their own walking possibly 
can. In addition to filing, main menu of¬ 
ferings include telephone and directory, 
electronic mail, graphics and slide capa¬ 
bilities, word processing using voice-on- 
disk technology, electronic calculator and 
spreadsheet, and executive calender. Tele¬ 
conferencing is to come, probably in the 
fourth quarter of this year. 

SBDL has added a touch overlay for 
the spreadsheet offering. “We don’t think 
the executive will want to learn to use a 
spreadsheet,” said Parker. The overlay is 
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Put less work in. 
Get more workout 


Raise programmer productivity today 
with the Cross System Product Set . 


An IBM innovation in application devel¬ 
opment, the Cross System Product Set, can 
help you get rid of much of the detail work 
demanded by conventional programming. 

This dialog-oriented, fill-in-the-blanks 
development software can help programmers 
with application design. And with develop¬ 
ment, test, documentation and maintenance. 
Built-in helps and prompts aid programmers 
in rapidly learning to use the interactive 
facilities of the system. 

With the trial screens and quick proto¬ 
type executions of the Cross System Product 
Set, DP professionals can communicate 
better with end users. 

The software runs on all 4300 and 30XX 
series operating systems and on the IBM 
8100 with DPPX/SE In particular, it is effec¬ 
tive as a host development facility for appli¬ 
cations designed to run under CICS and on 
distributed 4300 arid 8100 systems. To this 
end, the software is portable: an application 
developed on any supported system can be 
run on any other supported system. 

The Cross System Product Set is espe¬ 
cially productive for CICS applications. 

And it requires fewer special skills in CICS on 
the part of the application programmer. The 
developer can use this software to complete 
every phase of a project interactively at the 


terminal: defining and validating screens, 
files and logic. Testing and debugging a pro¬ 
gram. Running trial executions of the 
application and putting it into production. 

To learn how the Cross System Product 
Set can help you put less work in and get more 

work out, call IBM toll free -— — 

at 1 800 IBM-2468 Ext. 82. = = = ~= 

Or return the coupon. =:-Z_T =” = 

The Cross System Product Set 8-15 

I IBM Direct 

| Attention: Software Department CQ/82 
j 1 Culver Road 
| Dayton, NJ 08810 


Please send me more information: 

□ Cross System Product/Application Development; 

□ Cross System Product/Application Execution; 

□ Cross System Product/Query (CICS/DOS/VS, 
SSX/VSE only). 

Name__ ’ _ 

Title___ 

Company__ 

Address_ 

City___State_Zip_ 



IBM software for the DP Professional. 









Check Out DunsPlus. 
First Hand. 

At a DunsPlus Open House. 


Look what 
you get 
with 

DunsPlus: 


The IBM PC XT 


Integrated Software 
_1-2-3 1 

— MultiMate 

— Electronic Mail 

Transfer of Data 
Between Products 

Easy Add-on of 
Customized Applications 

Mainframe Communications 







IBM Installation 
and Service 



\ 


All this and more — 
fully integrated into 
the DunsPlus offering. 

Take a closer look. 

For end users, DunsPlus is remarkably simple to use. With the 
DunsPlus Main Menu, selection and movement between 
software applications and data bases are single-button fast. 

A few simple keystrokes are all it takes to access and transfer 
data between products and services linked to the system. 

And we provide two full days of education to guarantee that 
DunsPlus is immediately usable by your business managers — 
the day it is delivered. 


Professional 
Education 
and Support 

\ 




What can you get with 
DunsPlus? 

v You’ll be able to provide a micro that 

gives your users the micro-computing 
power they’ve asked for.. . with ease of use 
/ they never imagined possible. 

/ And you’ll have a system with the flexibility to 
ensure that the PC you recommend today will help you 
implement your information management strategies of 
tomorrow. 

You decide. Plan to attend one of these free DunsPlus Open 
Houses and see for yourself. 

Los Angeles: September 12 
Stamford, CT: September 12, October 17 
New York: September 25 of 26 

Chicago: October 3 

San Francisco: October 24 or 25 

To experience DunsPlus first hand or to find out more about us, 
call today 

i@®=®raB»[p[L0jj§ 


DunsPlus 

IBM is a registered trademark of International Business Machines Corporation. 

1 *2-3 is a trademark of Lotus Development Corporation. 

MultiMate is a trademark of MultiMate International, Inc., which identifies a proprietary product. 

DunsPlus is a trademark of DunsPlus, Inc., a company of The Dun & Bradstreet Corporation. 
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rhe only conference & exposition 
dedicated totally to integrated 
information systems. Be There! 

DALLAS OCT. 8 f 9,10,11, 


National Trade Productions, Inc. 

2111 Eisenhower Ave. Alexandria, VA 22314 
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tact’s general office automation depart- ending Sept. 30, 1983, while the parent 

ment will be selling systems in the MAI reported a $1 million profit. For the 

$10,000 to $25,000 range and providing second quarter of 1984, ending March 31, 

consulting, training, and service. The or- MAI reported a $1.7 million loss, but did 

ganization has one center in Beverly not report results of its Tustin, Calif., sub- 

Hills, Calif., which it emphasizes is a sales sidiary. LeBow said that the acquisition, 

center but not a retail store. “People which includes the operating obligations 

won’t be coming in here off the street,” of Basic Four and other related liabilities, 

said Azera. He doesn’t expect corporate would be completed by early August. 

Mis directors to come in either, but “we’ll Separately, MAI said that it had received 

interface with them at the second phase of offers for its Sorbus unit, which services 

the sale.” computer systems. It said the offers were 

Contact’s hopes are to establish a rejected as inadequate, 
number of company-owned centers and 

to set up franchise operations inter- AXED: Two microcomputer makers 

nationally. ® struggling to keep afloat cut several top 

- managers, and a printer maker laid off a 

BENCHMARKS third of its production work force. Eagle 

Computer, which emerged from the fiery 
BASIC FOUR BIDDER: Bennett Le- death of its founder a year ago as one of 

Bow, a New Jersey investor, proposed the top IBM PC-compatible manufactur- 

buying Basic Four Information Systems ers, removed five senior level executives 

from Management Assistance Inc. for at the same time that three of its five 

$30 million in cash and $75 million in se- board members resigned. The five execu- 

curities. LeBow leads a group of investors tives were product planning vice presi- 

who, he said, would keep existing Basic dent Ron Petersen, engineering vice 

Four management in place and infuse ad- president Hal Simeroth, finance vice pres- 

ditional capital. At the same time, he ident William Glynn, senior marketing 

said, they would cut the unit’s operating vice president Gary Kappenman, and di¬ 
losses by reducing overhead and corpo- rector of strategic planning A1 Heivein. 

rate structure. Basic Four had an operat- Kappenman, Glynn, and Robert Loary 

ing loss of $10.2 million in the fiscal year resigned from the board of directors. 


CAN THIS JOB 
BE SAVEBP 


a kind of simplified spreadsheet that sndl 
calls “Touch What If,” and it can be ma¬ 
nipulated by touching the screen. 

Another overlay, of which Parker 
is most proud, is a mainframe touch over¬ 
lay by which users can call up data from a 
company’s mainframe or from any out¬ 
side computer to which they have access. 
For demo purposes, SBDL was showing a 
touch overlay for the Dow Jones Retriev¬ 
al service through which users could get 
stock prices by touching a keyboard-like 
display of letters using the proper stock 
symbol. 

Security in the system is quite 
graphic. If an icon is pushed for a service 
or file that is protected, a large padlock 
shows up on the screen and a password 
must be entered before the user can go 
any farther. 

Cheiky said sbdk would move 
into “pilot marketing” this month in San 
Francisco and Washington, D.C. 

Parker said sales efforts would be 
“multitiered—first data processing, next 
data communications, and finally office 
automation.” 

Richard Azera, chairman of the 
board of Contact, feels corporate infor¬ 
mation professionals can be placed in the 
same category as other professionals in 
that “they all have too much to do.” Con- 
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Facts you should know: 

1 Fires do occur in and around computers— 

■ more often than most people realize. 

When fire strikes, your company risks far 
■ more than the loss of valuable electronic 
equipment. The destruction of vital software 
and the interruption in business continuity are 
the real risks. 

There are many excellent fire extinguishing 
■ agents available for structural and other types 
of fire protection. But only one— Halon 1301 -has 
no drawbacks when it comes to protecting 
computer installations. 


4 Ansul Halon 1301 Systems provide fast, 

■ clean, safe, automatic, cost effective fire 
protection specifically designed for your computer 
installations. 

So be a hero. Remind the people responsible for 
your business continuity that there is an effective 
solution to the fire problems that threaten your 
vital electronic equipment and software. 

Let us send you our free booklet, “Facts About 
Protecting Electronic Equipment Against Fire’.’ 
Write Ansul, Box M, Marinette, WI54143. 

Or call (715) 735-74H. 




ANSUL HALON SYSTEMS 
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Kappenman is the brother of Eagle chair¬ 
man Charles Kappenman, and Loary is a 
general partner of Lawrence wpg Part¬ 
ners, one of Eagle’s leading venture back¬ 
ers. The actions were taken to stave off a 
Chapter 11 bankruptcy filing, which has 
been threatened by Eagle’s creditors. Ea¬ 
gle’s problems stem in large part from an 
IBM suit claiming Eagle infringed on trade 
secrets in building the BIOS of its pc line. 
For the quarter ending March 31, the Los 
Gatos, Calif., firm reported a loss of $9.8 
million on revenues of $10 million. Sepa¬ 
rately, two cofounders of Fortune Sys¬ 
tems resigned. Sales vice president David 
Van Den Berg and planning vice presi¬ 
dent Homer Dunn will not be replaced, 
Fortune said, and lower-level sales and 
planning managers will report directly to 
senior vice president Robert Ruebel. For¬ 
tune has lost money in each of the past 
four quarters. The Redwood City, Calif., 
micro maker recently laid off 5% of its 
600 person work force in an attempt to 
cut expenses. Finally, Diablo Systems 
Inc. laid off 284 hourly production work¬ 
ers, or 36.5% of its production workers, 
because of increased competition from 
foreign printer makers. The Xerox sub¬ 
sidiary, based in Fremont, Calif., now has 
about 500 production employees and 820 
salaried nonproduction workers. The lay¬ 


off follows a cut of 150 workers two years 
ago, and a recent switch to a four-day 
workweek on production of Diablo’s fully 
formed character printers. The printers 
have fared poorly in the competition with 
laser and inkjet printers for a niche in the 
microcomputer peripherals marketplace. 

HALTS WORKSLATE: Convergent 

Technologies halted production of its 
Workslate lap-sized spreadsheet micro¬ 
computer. The unit was announced to ac¬ 
claim a year ago, but sales were lagging 
far behind expectations, company offi¬ 
cials said. Workslate production employ¬ 
ees were diverted to other areas of the 
Santa Clara, Calif., company. Convergent 
currently has some 6,000 completed 
Workslates in inventory, and will not re¬ 
sume production until a substantial part 
of that is sold off. The firm may decide to 
take a pretax writeoff of about $50 mil¬ 
lion to close down the operation, sources 
said. 

AT&T’S PC: at&t Information Sys¬ 
tems finally threw its hat into the person¬ 
al computer ring with an IBM-compatible 
unit made by Ing. C. Olivetti & Co., the 
Italian office equipment maker that is 
25% owned by New York-based AT&T 
Corp. The unit, dubbed the model 6300, 


costs from $2,745 to $4,920, about 5% 
less than comparable IBM models. The 
product provides what appears to be the 
first head-to-head battle between the two 
industry giants. “We welcome electronic 
High Noon, ” at&t Information Systems 
president Charles Marshall said. The ma¬ 
chine can be tied via a high-speed net¬ 
work to AT&T is’s more powerful 3B line 
of supermicros and minicomputers, 
which was announced last spring. The 
6300 will be carried by ComputerLand, 
Sears Business System Centers, Microage, 
Compushop, and other micro retailers, 
but initially it will not be sold through 
AT&T’s own Phone Center Stores. Ana¬ 
lysts say that about 60,000 machines 
could be manufactured this year, but the 
company would not comment on produc¬ 
tion plans. The 6300 does not run the 
Unix operating system, sold by AT&T Bell 
Labs for the past 15 years, although AT&T 
is officials said that one or two additional 
desktop micros will be introduced this 
year and may run Unix. Those machines 
are being developed jointly with Conver¬ 
gent Technologies, the Santa Clara, 
Calif., manufacturer. 

ELECTRONIC MAIL: They came to 

bury Ecom, not to praise it. The evil that 
Ecom (short for electronic computer orig- 


DO YOU NEED TO KNOW... 

... the expected increase in dp spending in 1984 for 
other companies in your industry? 

— the typical level of dp budget expenditure for 
personal computers? 

.. .the annual turnover rate for your industry or location? 

_ the trend in benefit plans? 

.. .the pay scale range for systems analysts by industry 
and geographic area? 

DATAMATION research reports have the answers. We regularly sur¬ 
vey our 172,000 readers around the world about their operations, and 
detailed statistical reports of these studies are now available. 

The 1984 DATAMATION Salary Survey, including 160 pages of tables 
covering 43 dp job categories in 18 geographic areas and 11 different 
industry categories, is available for $100. The 1984 DATAMATION 
Budget Survey report and executive summary, including 77 pages of 
tables cross tabulated by 11 industry categories and 13 line items of 
the typical DP budget, is only $100. 

For further information contact Laurie Schnepf, director of research, 
Technical Publishing Co., 875 Third Ave., New York, NY 10022. 

TO: Laurie Schnepf, Research Director, Technical Publishing 
875 Third Ave., New York, NY 10022. 


Please send me_copies of: 

_the 1983 DATAMATION Salary Survey, at $100 each. 

_the 1984 DATAMATION Budget Survey, at $100 each. 

A check is enclosed for_Please send material to: 

Your Name_ 

Title___ 

Company name___ 

Address_ 


L. 


City, State, Zip 


_1 
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Put CPP 
between you 
andpower 
problems. 



C omputer Power Products 
is a major supplier of 
Power Conditioners and UPS 
Systems from 1 KVA to 1000 
KVA. Our products include: 

■ RUPS® Rotary UPS 
■ Diesel Backup UPS 
11 Power Conditioners 
B Load Isolators 
H Frequency Changers 
B Power Distribution 
0 Line Regulators 

For information, call 
TOLL FREE 1-800-421-6102 

or 1-213-277-6937 or write 
Computer Power Products 
227 East Compton Blvd. 
Gardena, CA 90248 


Send me your new Power Line 
Brochure 

Name_ 

Company_ 

Title_ 


i 


Street_ 

City_ 

St_Zip. 


0 


COMPUTER ® 
POWER PRODUCTS 


A Division of Sweinhart Electric Co., Inc. 
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inated mail) did (at least in the eyes of its 
numerous critics), however, may live long 
after it was pronounced dead by the Post¬ 
al Service’s Board of Governors. The 
board, which has been feuding with the 
Postal Service about Ecom almost since 
the electronic mail operation’s inception 
in January 1982, directed the Postal Ser¬ 
vice to file a request for termination of 
Ecom with the Postal Rate Commission 
(prc) by July 6. The Postal Service was 
also told to dump all its Ecom equipment 
either through sale or by lease. These di¬ 
rectives were only the beginning of what 
could be a lengthy burial ceremony. The 
950 current users of Ecom, mostly direct 
mail advertisers, may try to keep the ser¬ 
vice alive by delaying the PRC’s action. 
The users would thus prolong the benefits 
they receive from what critics and sup¬ 
porters alike concede are Ecom’s ridicu¬ 
lously low rates. Ecom charges 26 cents 
for the first page and five cents for the 
second. That’s about a dollar short of 
what a congressional committee estimates 
are the service’s real costs. There’s also 
the issue of how and when the Postal Ser¬ 
vice is going to get rid of the equipment, 
which Ecom critics contend is so awful no 
one wants it. Nevertheless, there are sev¬ 
eral possible private sector Ecom heirs, 
but all say there would have to be signifi¬ 
cant changes in the service before they’d 
buy it. The Postal Service may be tempted 
to offer a potential buyer specialized ac¬ 
cess to its delivery capabilities, but that 
would almost certainly mean a lawsuit by 
those who didn’t get the access. 

R&D CRITICISMS: Bucking the cur¬ 
rently popular theory that less govern¬ 
ment is good government, Congress’s 
Office of Technology Assessment (ota) 
makes a strong case for more federal in¬ 
volvement in research and development. 
Responding to a request from Rep. John 
LaFalce (D-N.Y.), his party’s leading in¬ 
dustrial policy advocate, OTA says that an 
Advanced Technology Foundation (atf), 
as provided for in H.R. 4361 (see “Agree¬ 
ing to Disagree,” April 1, p. 58) could be 
a major step in deepening and broadening 
the technological foundations for U.S. in¬ 
dustry. ota notes that many studies over 
the last few years, both within and with¬ 
out the government, have established the 
need for such a network. That need re¬ 
mains unmet. To those who believe that 
military and space projects will eventual¬ 
ly trickle down to the civilian sector, OTA 
says such spin-offs tend to be long term 
and indirect. While spin-offs sometimes 
lead to major classes of commercial prod¬ 
ucts or processes, “serendipitous results 
can neither be planned nor guaranteed.” 
OTA’s analysis indicates a strong need for 
a more active federal role in facilitating 
the generation and diffusion of technical 


knowledge to business and industry. This 
would be accomplished by institutional 
innovation aimed at “greasing the 
wheels” for commercial technologies and 
setting up a flexible and adaptive network 
with ample room for local control and ini¬ 
tiatives. Regarding LaFalce’s “civilian 
darpa” (Defense Advanced Research 
Projects Agency) proposal, ota says that 
while darpa holds useful lessons for ci¬ 
vilian technology development, a federal 
agency for developing advanced commer¬ 
cial technologies would run severe risks 
of misjudging market needs. 

BUYS MORE MDS: Asher Edelman, 
the investor who recently won control of 
Management Assistance Corp., upped his 
stake in Mohawk Data Sciences, another 
New York-area firm in shaky financial 
footing. Edelman filed a statement with 
the Securities and Exchange Commission 
saying that he and related companies now 
hold 8.8% of the Parsippany, N.J., maker 
of distributed processing systems. His 
group’s stake had been 6.3%. Edelman 
met with MDS chairman Ralph O’Brien 
and proposed several restructuring steps. 
Those include dismembering the compa¬ 
ny and selling the parts individually to 
private investors, spinning out some units 
as public firms, or leveraged buy outs of 
all or parts of the company. Edelman said 
that he would fight to gain seats on the 
company’s board of directors at its annual 
meeting this month if his proposals were 
rejected. Mohawk has struggled through 
the past two years, losing $52.9 million in 
fiscal 1984, which ended April 30, on rev¬ 
enues of $402.5 million. The loss was due 
to a fourth quarter deficit of $59.7 mil¬ 
lion. Earlier this year, Edelman won four 
of 10 seats of MAi’s board, after waging a 
proxy fight for ownership of the New 
York company. 

BUYS STC UNIT: Storage Technol¬ 
ogy Corp. has agreed to sell its Micro¬ 
technology division to Plessey Co. for an 
undisclosed amount of cash. The unit 
currently supplies linear and digital cir¬ 
cuits for several StorageTek operations, 
and was to have been the primary source 
of CMOS circuits for the firm’s aborted 
mainframe computer system. Under the 
terms of the agreement, Plessey will oper¬ 
ate the unit in its current facility, adjacent 
to StorageTek’s corporate headquarters 
in Louisville, Colo. “We felt it would be 
more efficient for an experienced semi¬ 
conductor company like Plessey to direct 
the operation of Microtechnology,” said 
StorageTek chairman Jesse I. Aweida. 
The unit currently has manufacturing fa¬ 
cilities for 2- and 3-micron CMOS prod¬ 
ucts, along with analog bipolar circuits. 
The facilities include mask making, as¬ 
sembly, and text capabilities. 
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REJECTS BID: International Com¬ 
puters Ltd. rejected an offer of $516.1 
million from Standard Telephones & Ca¬ 
bles PL c. stc’s surprise offer was regarded 
as too low by the British mainframer. stc 
then said that it would mail its offer docu¬ 
ment to icl shareholders anyway, and 
that it might raise its bid. The firm, which 
is 35% owned by ITT Corp., has already 
bought 9.8% of the firm on the open mar¬ 
ket. Should the purchase ultimately be ac¬ 
cepted, the two firms would merge and be 
renamed STC International Computers 
Ltd., according to STC chairman Sir Ken¬ 
neth Corfield. The new company would 
have annual sales of $2.64 billion and 
some 5,000 employees, Sir Kenneth said, 
making it Britain’s largest domestically 
owned electronics company, stc’s initial 
purchases of icl stock created concerns in 
Parliament that England’s largest com¬ 
puter company would fall into foreign 
hands, but Sir Kenneth and Prime Minis¬ 
ter Margaret Thatcher asserted that stc is 
still a British firm. Thatcher, while sup¬ 
porting the proposed merger, told Parlia¬ 
ment that the government would still 
investigate any antitrust implications of 
the deal. 

STORE CLOSINGS: Control Data 

Corp. is getting out of the retail computer 
business. Some 60 of its 125 Business 
Centers, operated by the firm’s Commer¬ 
cial Credit subsidiary, had been closed 
down by early summer when the Minne¬ 
apolis giant said that all of them would be 
phased out, most by the end of the year. 
cdc also said that it will either close or 
sell its chain of software retail outlets, 
called Software Only. Finally, the firm 
said it will shut three of its four domestic 
timesharing facilities as an economy 
move. The Cybernet timesharing centers, 
in Houston, Arden Hills, Minn., and Sun¬ 
nyvale, Calif., will all be closed by mid- 
1985, the firm said, at which point all 
Cybernet services will operate out of the 
Rockville, Md., facility. Overseas, the Cy¬ 
bernet center in Brussels will continue to 
operate. All told, the three Cybernet clos¬ 
ings will eliminate about 100 jobs, the 
firm said. The Cyber 205 supercomputers 
will be reassigned within the firm, per¬ 
haps for use in design work, according to 
the company. 

REALIGNS: In a single stroke, Hew¬ 
lett-Packard completely realigned its 
product lines, marketing teams, and the 
divisional executives who run them. Dean 
O. Morton, who had headed HP’s medical 
and analytical products segment, was 
named chief operating officer. Paul Ely 
Jr., the executive vice president who had 
run all of HP’s computer operations for 
nearly a decade, was reassigned to replace 
Morton, and John L. Doyle, who had 


been vice president of research and devel¬ 
opment, replaced Ely in the computer 
segment. William Terry, who had been 
executive vice president of HP’s instru¬ 
ment divisions, was named the head of 
HP’s third major segment, the newly cre¬ 
ated Measurement, Design and Manufac¬ 
turing Systems sector. Concurrently, all 
of the engineering hardware divisions 
were stripped from the computer segment 
of the company, which now concentrates 
strictly on the HP 150, 250, and 3000 com¬ 
mercial computer systems. The reas¬ 
signed product lines, the HP 9000 32-bit 
desktop computer, and the HP 1000 tech¬ 
nical minicomputer, are now part of Ter¬ 
ry’s segment. A fourth major segment, 
Marketing and International, was created 
to handle all marketing and field sales for 
the rest of the company. That segment is 
now headed by Richard C. Alberding, 
former international senior vice pres¬ 
ident. 

TELECONFERENCING TWIST: 

A joint venture between an insurance 
company and a teleconferencing vendor 
has resulted in a system called Inforum. 
The product was jointly developed by 
The Travelers Companies of Hartford, 
Conn., and American Video Teleconfer¬ 
encing Corp. of Oceanside, N.Y. It inte¬ 
grates computer-based information 
processing and videoconferencing, oper¬ 
ating on an IBM SNA data network. To an 
IBM mainframe, the teleconferencing ses¬ 
sion emulates a 3270 terminal. The sys¬ 
tem transmits in the 9,600 to 19,200bps 
range that typically exists in the user’s 
data processing network, according to 
avtc. It uses the SNA network and host 
application program as the distribution 
vehicle for photographic and computer¬ 
generated images. The teleconference fa¬ 
cilities use standard audio, video, and 


communication equipment, and an IBM 
Personal Computer in conjunction with a 
proprietary communications controller, 
room controller, and personal computer 
software. The communications controller 
physically connects the video, IBM PC, and 
room controller to the data network, us¬ 
ing host bridging software. The entire 
videoconferencing session is controlled 
from a flat-panel display on the confer¬ 
ence table. From there, the moderator 
can switch from still video to data gener¬ 
ated by the PC by touching the menu-driv¬ 
en screen. The computer controls the 
lighting functions and activates the ap¬ 
propriate equipment. It also sets up mul¬ 
tipoint calls, distributes information 
exchange presentations, selects and trans¬ 
mits camera images, displays presentation 
frames, adds and drops locations, and 
ends the conference session. The Travel¬ 
ers developed the software package for 
the pc. Called Decision Images, it enables 
the user to produce any combination of 
text, graphs, spreadsheet, and user-creat¬ 
ed drawings within a single visual frame 
that can be used in-house or during a tele¬ 
conference. This software will be sold 
with the system as well as separately. So 
far, Inforum is installed in three specially 
designed conference rooms at The Travel¬ 
ers’ headquarters in Hartford, Conn;, and 
offices in Norcross, Ga., and Orlando, 
Fla. American Video Teleconferencing 
Corp. will market Inforum along with 
The Travelers. Neil Lewis, president of 
avtc, said the system would give telecon¬ 
ferencing a “shot in the arm” because of 
the lower transmission costs associated 
with still video as opposed to full motion 
video. Lewis added, however, that full 
motion video is also possible with In¬ 
forum. The equipment (less room con¬ 
struction) will sell for approximately 
$150,000 per conference facility. ® 
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THE GRAPHICS 
STANDARD 


Tektronix. 



N o graphics 
terminals 
connect you to 
better utility or 
applications software, 
or with a broader range 
of computers, than 
Tek’s desktop 4100 
Series terminals. 

Among the dividends 
of Tek’s long leadership 
in graphics are the 
scores of program de¬ 
velopment tools and 
powerful applications 
packages already on- 
file and immediately 
compatible with most 
computers. 

From analysis to 
reporting, cartography 
to CAD: compatible 




Presentations come alive 
with the communications 
impact of full color trans¬ 
parencies that can be pro¬ 
duced in minutes. 


software helped make 
Tek’s low-cost 4100 
Series an immediate 
success. 

Major software 
vendors like ISSCO, 
SAS, Precision Visuals 
and many others offer 
4100 users flexibility in 
data analysis and 
presentation. 

In more technical, 
engineering and scien¬ 
tific environments, users 
can take advantage of 
ANSYS,™ PATRAN-G,™ 
ANVIL-4000,™ GEO- 
MOD,™ Tek PLOT 10 
Computer-Aided 
Drafting and Easy 
Graphing II. 

Tek PLOT 10 graphics 
development software 
library is installed on 
more computers than 
any other in the world. It 
now includes the new 
international standard, 
GKS, and the Core 
based IGL, plusTCS, 
the nucleus for scores 
of specialized 
packages. 

The 4100 Series lets 
you take full advantage 
of all these powerful 
software resources. 

Fast, flexible, and 
priced fully equipped 
from just $3995, quan- 
tity one, the 4100 Series 


includes VT100 com¬ 
patibility and ANSI 
X3.64 text editing right 
along with its excep¬ 
tional graphics. 

Choose from a range 
of resolution, segment 


It’s a very quiet and 
reliable push-button 
easy desktop unit that 
doubles as an alpha¬ 
numeric printer. Single 
quantity cost is just 
$1595. 



Powerful graphics team with Tek 4695 color copies and 
transparencies for a complete desktop analysis and 
presentation system. 


memory and color 
capabilities, backed by 
performance unique to 
the price range— 
including a flicker-free 
60 Hz non-interlaced 
display. 38.4K baud 
communications. And 
color manipulation by 
keyboard function keys. 

The companion 
4695 Color Graphics 
Copier now makes 
color copies practical. 


Your Tek Sales 
Engineer can help you 
find the perfect software 
for your computer, your 
needs, and our graph¬ 
ics. For literature or the 
location of your local 
Tek sales office, call toll- 
free: 1-800-547-1512. 

In Oregon, 
1-800-452-1877. 

Call Tek 


Ttektronix 

COMMITTED TO EXCELLENCE 
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The programmer’s tool kit is growing larger, but 
innovative management and end-user involvement are 
important, too. 


IN SEARCH OF 
PRODUCTIVITY 


by Howard Bromberg 

Just what is productivity? Is it merely out¬ 
put in relation to input? In strict technical 
terms, productivity refers to measures of 
output and input that are based primarily 
on physical units—units of product in rela¬ 
tion to an input factor such as labor hours, 
for example. 

But productivity is in the eye of the 
beholder, and different disciplines have dif¬ 
ferent ways of measuring it. Engineers 
compare output to worker-hour input or 
machine-hour input; they attempt to gauge 
how changes in production methods affect 
output. Economists measure the ability of a 
production system to deliver goods and ser¬ 
vices for consumption. 

Business managers characteristical¬ 
ly compare the input-output relationships 
of similar departments or businesses. Thus, 
we have computer departments of major 
corporations measuring the productivity of 
their personnel by number of output COBOL 
lines produced per day. Such a measure is 
valid if you’re comparing people with simi¬ 
lar jobs—applications programmers, for 
example. Each area of specialization, how¬ 
ever, would appear to require its own dis¬ 
tinct measure of productivity; it makes no 
sense to compare the output of an analyst 
to that of a systems programmer. 

Measures of productivity must be 
tailored to the problem and production sys¬ 
tem at hand. The output of a single pro¬ 
gramming group, for example, is of interest 
to a manager who wants to assess the effect 
of a change (i.e., a new piece of equipment, 
a new set of operation guides, new working 
hours) in the way that programming group 
operates. By contrast, the vice president of 
finance is interested in a different form of 
output measure—usually one that requires 
some calculation of output change in the 
form of an index number. 

There is no universally valid mea¬ 
sure of input. For the last 100 years, labor 
has been a useful thing to measure because 
it’s such a large part of the cost of most 
products. 


Alvin Toffler comments on the pop¬ 
ular notion that Japan is more productive 
than the U.S. in his book, Previews and 
Premises (William Morrow & Co., New 
York, 1983). He says, “The first problem is 
the definition of productivity. It is one of 
the spongiest, and one of the most treacher¬ 
ous of economic concepts. It was designed 
for a world of material production, when 
you could count how many workers and 
how many hours it took to turn out how 
many skirts or copper bars. As we have 
moved toward what I’ve been calling a 
Third Wave economy, more and more of 
our output consists of information, ser¬ 
vices, experiences. More and more the con¬ 
sumers’ own actions affect the efficiency of 
the producer. In addition, we have begun to 
appreciate that economic ‘productivity’ is 
frequently more an artifact of accounting 
and of permissible externalizations than of 
anything else. So I have tremendous prob¬ 
lems with the very term ‘productivity’.” 

In order for us to understand how 
to increase productivity, we in the comput¬ 
er industry must synthesize information 
from such seemingly disparate fields as 
psychology and economics. Because pro¬ 
ductivity is tied so closely to labor, it’s nec¬ 
essary to look at the worker within a broad 
context. It isn’t enough to consider techni¬ 
cal factors alone: social, political, and eco¬ 
nomic forces are also at work. 

If there is a productivity problem in 
the information industry, it is not one of 
decline. People are not productive one day 
and unproductive the next. Something else 
has happened. Two areas of change are of 
interest here: the increase in workload per 
employee, and the increase in the complex¬ 
ity of the jobs to be performed. 

The work load for mis departments 
has increased dramatically in recent years, 
and the volume of work per employee is 
now so high that the existing production 
technology is unable to produce an accept¬ 
able level of output. In maintenance alone, 
programmers may now have responsibility 
for hundreds of programs. Similarly, devel¬ 
opment personnel are now expected to cre¬ 


ate dozens of systems in order to satisfy 
user groups. Under these circumstances, 
it’s difficult to be productive. This backlog 
of work is symptomatic of our society’s 
radical shift toward an information econo¬ 
my. It is a product of fear as much as it is of 
need—fear of being left behind. The prob¬ 
lem is especially acute in corporations that 
lack a cogent information policy. 

WORKERS It’s not hard to see why 
SPEED UP an i ncrease i n complexity 

IN TIME* causes productivity prob- 

IN I lint lems, but these problems 

should abate somewhat as organizations 
get their people up to speed in the new 
technologies. Once a development team has 
become proficient with a new tool or lan¬ 
guage, uses the new it, the more its produc¬ 
tivity increases. 

The automation of mis functions is a 
valid approach to increasing productivity. 
Mis’s main labor-intensive activities can be 
listed as follows: system design; develop¬ 
ment and testing; documentation; and 
maintenance, which is tied to all of the 
others. 

There are a number of methodolo¬ 
gies that attempt to improve the system de¬ 
sign process. They help designers collect 
and verify information, and organize that 
information into preestablished structures. 
There are also techniques for making pro¬ 
gramming development more efficient, 
usually by changing the organization of the 
development team or the programming 
methods themselves. 

Most of the productivity aids, how¬ 
ever, are tools for improving development 
and testing. These include code editors and 
code optimizers, as well as applications 
generators and program generators. The 
generators are greatly appreciated because 
manual coding is such a time-consuming 
and error-prone activity. Generators can 
also solve the portability problem by pro¬ 
ducing code that is transferable among a 
number of different machines. 

Most generators include report¬ 
writing capabilities, screen generation tech- 
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The choice of a productivity aid is not as important as 
the decision to choose. 


niques, structured programming, and 
self-documenting code. Other tools in this 
genre are development compilers that en¬ 
able the programmers to prototype, and 
complete front-end programming environ¬ 
ments that include compilers, debugging 
tools, and communications links. 

One attractive concept that has 
been discussed for some time is the estab¬ 
lishment of a library of standard functions 
and reusable code. The problem has been 
the high overhead cost of maintaining the 
library until the concept is established and 
repetitive use of the code occurs. Perhaps 
this will change when more software be¬ 
comes available on a chip. 

Finally, there are testing aids such 


be written to accommodate step-level de¬ 
bugging, and tools exist to provide on-line, 
source-level debugging. 

In the area of documentation aids, 
the most widely known and used are the 
graphic products such as logic and flow¬ 
charters. Other aids include program orga¬ 
nizers and analyzers. All of the 
documentation aids address the problem of 
keeping the documentation from getting 
out of sync with what is being run in pro¬ 
duction. Combining a maintenance effort 
with a documentation effort accomplishes 
this goal in a single step. Providing ade¬ 
quate documentation has always been the 
goal; elegant documentation has always 
been considered a waste of resources. Per¬ 


UPKEEP 
IS MAJOR 
CONCERN 


Maintenance is an area of 
tremendous concern. It 
has been estimated that 
as much as 80% of the 


Mis resource is applied to this function, so 


any attempts at improving productivity 
must of necessity address maintenance 


problems. Because maintenance includes 
the functions of design, development, test¬ 


ing, and documentation, all the tools used 
in these areas are appropriate for mainte¬ 
nance. For example, regenerating a module 


or program with a program generator pro¬ 
duces consistent code and creates the ap¬ 


propriate level of documentation. The 
testing procedures and tools used initially 
can be reused. If the maintenance process is 


as static and dynamic program analyzers 
that give programmers a picture of exactly 
what is happening with respect to their 
source code or in the actual execution of 
the code with data. Another aid is a test¬ 
bed model used in a quality control envi¬ 
ronment for defect identification. Such a 
model is created along with the application, 
and it trades development time against 
maintenance cost. In addition, systems can 


haps automating this function will change 
our ideas. Skeleton outlines can be created 
to represent common functions and com¬ 
mon documents. Standard programs, like 
those produced by generators, will simplify 
the documentation, as will the use of 
graphics and icons within systems. Certain¬ 
ly, user documentation will be improved by 
these facilities as well as by on-line help ca¬ 
pabilities and program tutorials. 


not automated, all production suffers. 

The choice of a particular produc¬ 
tivity aid is not as important as the decision 
to choose. The computer industry under¬ 
stands how to automate manual processes, 
and by turning its attention inward it can 
improve its own productivity. With the 
high cost of labor and the falling price of 
hardware, productivity tools are becoming 
a necessity. Certainly they will help us pro¬ 



duce faster; whether they will also help us 
produce better remains to be seen. 

Fortunately, there’s another kind of 
tool that seems likely to help us in that re¬ 
gard. For 30 years we have been sending 
programmers and analysts to communicate 
with accountants, doctors, lawyers, and In¬ 
dian chiefs to the mutual dissatisfaction of 
all parties. Now, however, the right way 
has found us: the personal computer in the 
hands of the very people who understand 
the problem. 

With personal computers and pro¬ 
grammer productivity aids in use, the pro¬ 
ductivity of both users and MIS personnel 
will surely increase. It’s worth noting, how¬ 
ever, that increasing a worker’s productivi¬ 
ty is not merely a matter of providing the 
individual with a better hammer, a faster 
computer, or an automated methodology. 
You also have to be willing to improve oth¬ 
er aspects of the job. People who partici¬ 
pate in decision-making, whose jobs are 
enlarged and enriched, and who can choose 
from options like flextime, work at home, 
and nontraditional fringe benefits are likely 
to be more productive, and our industry is 
enlightened enough to put these practices 
to work. ® 
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For years business people had to choose or receive data using a standard telephone jack, 
between the power of a desktop computer and the If you use a Hewlett-Packard Touchscreen 

limited capabilities of the first portables. That PC, IBM® PC, XT or an IBM compatible you’ll 
problem was solved when Hewlett-Packard intro- be glad to know that your desktop and The 
duced The Portable. Portable can talk to each other with the simple 

The Portable is designed with more total addition of the Hewlett-Packard Portable- 
memory than most leading desktop personal Desktop Link. 

computers...656K in fact. That includes 272K The Portable’s rechargeable battery gives 

of user memory. So, The Portable’s built-in you 16 hours of continuous usage on every charge, 

business software can work with enormous Finally, you can work comfortably on a full 

amounts of data. size keyboard and an easy-to-read 16-line by 80- 

1-2-3™ from Lotus!" America’s most popular column screen. And it all folds shut to turn The 
spreadsheet, file management and business Portable into a simple nine-pound box. 
graphics program, is permanently built into The The Portable. A small miracle... perhaps. 

Portable. So is Hewlett-Packard’s word processing But then consider where it came from, 
program, MemoMaker. Just press the key and See The Portable and the entire family of 

you’re ready to work. personal computers, software and peripherals at 

The Portable even has a built-in modem and your authorized Hewlett-Packard dealer. Call 
easy-to-use telecommunications software to send (800) FOR-HPPC for the dealer nearest you. 


Setting You Free 
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IBM is a registered trademark of International Business Machines Corporation. 1-2-3 and Lotus are trademarks of Lotus Development Corporation. 




















































YOUR SEARCH FOR THE 
BEST ENGINEERED DATABASE 
TBUWNAl ENDS HERE. 
DHHTUS CORRESPONDENT 


As more and more busi¬ 
nesses rely on the immediate 
access to data bases for their 
success and growth, we are wit¬ 
nessing a veritable explosion in 
the database market. The Spring 
1984 issue of the Directory of On¬ 
line Databases, compiled by 
CUADRA Associates, reports the 
addition of over 2,000 new data¬ 
base listings between 1979 and 
1983. The list of databases spans 
the range from ABI/INFORM for 
use by business executives to 
theZOOLOGICAL RECORD 
that provides worldwide cover¬ 
age of zoological literature. Ac¬ 
cording to Link Data Resources, 
what was a 1 billion dollar indus¬ 
try in 1982 is projected to triple 
in. size by 1987. 
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The increased demands 
by business for databases 
have placed an ever increas¬ 
ing demand on the terminals 
that access that information. 

These terminals must be fast. 
They must be reliable. They must 
be flexible. And they must deliver 
high-quality results. 

Digital’s DECwriter Corre¬ 
spondent™ teleprinter has been 
so comprehensively engineered 


that it more than satisfies all these 
exacting requirements. 

FASTER DATABASE 
SEARCHES MEAN 
MORESEARCHES 
FOR YOUR MONEY. 

If your business requires 
an occasional database search, 
and even more if you’re a fre¬ 
quent user, cost can become 
a very important factor. Simple 
arithmetic tells you the faster you 
access the data, the more money 
you save. Put another way, with 
greater speed you can perform 
more data searches for the 
same amount of money. 

Digital’s Correspondent tele¬ 
printer features a bidirectional 
printhead which prints out a 


rapid-fire 150 characters per 
second for true 1200 baud per¬ 
formance. That’s a full four times 
faster than what you can expect 
from any other portable tele¬ 
printer. All that speed means that 
you can save up to 75% on your 
dial-up phone line charges. And 
can save up to 75% on com¬ 
puter connect time as well. 

THEQUAUTY 

OF THE ENGINEERING 

DETERMINES 

THEQUAUTY 

OF THE PERFORMANCE. 

Because your data is meant 
to be read, shared and perhaps 
stored for later reference, it must 
be, above all else, legible. 

The Correspondent tele- 





























printer has been engineered 
with exactly that in mind. 

Its 9-wire printhead produces 
an extremely crisp, readable out¬ 
put that does not put a strain on 
your eyes. Original printouts are 
so clearly legible that you can 
run them on the copier machine 
with exceptional results. It prints 
true descenders, so a “y” will 
never be mistaken for a “v” or a 
“j" for an "i” If some of your infor¬ 
mation needs to be highlighted, 
you can receive correspon¬ 
dence quality bold print at 80 
characters per second. 

And it prints on plain paper, 
for increased legibility at a re¬ 
duced cost. 

PRINT THE DATA 
YOU WANT 
IN THE FORMAT 
YOU WANT IT. _ 

The Correspondent tele¬ 
printer offers you a printout ver¬ 
satility that does not lock you into 
any predetermined format. 

You can set margins at the 
top, bottom, left and right, and 
choose from 132 horizontal and 
168 vertical tabs to customize a 
printout for your specific require¬ 
ments. Paragraphs of informa¬ 
tion can appear in column form. 


Or vice versa. You can also select 
8 different character sizes, and 
print up to a remarkable 132 
columns per line. 

And the Correspondent tele¬ 
printer’s command of the printed 
word doesn’t stop there. There 
are 10 different national character 
sets built into it, as well as APL. 

One other format is partic¬ 
ularly helpful for presenting 
complex information in an easily 
understandable way. The Cor¬ 
respondent teleprinter prints bit 
map graphics for a high-impact 
visual presentation of charts, 
graphs and formulas. 

CONDUCT DATABASE 
SEARCHES AT WORK, 
WHEREVER 

THATMAYBE. _ 

The Correspondent tele¬ 
printer’s flexibility of formats is 
matched by its flexibility of com- . 
munications options. A built-in 
300/1200 baud modem lets you 
dial directly through the key¬ 
board. With the modem, you 
can store 125 characters of your 
most frequently used phone 
numbers and dial them by sim¬ 
ply hitting a single key. A built-in 
acoustic coupler can accommo¬ 
date almost any phone, so you 


can access a database whether 
you’re at home or on the road. 
And when you are on the road, 
you’ll find the Correspondent 
teleprinter easy to take along. 

It’s such a compact package 
that it takes up just about the 
same amount of space as an 
average typewriter and weighs 
under 20 lbs. Finally, there’s an 
El A RS232-C serial port that lets 
you connect directly with a host 
computer. 

With such high-performance 
standards for speed, print qual¬ 
ity and versatility of formats and 
communication, it is little wonder 
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that the Correspondent tele¬ 
printer is held in high esteem by 
experts in the data search field. 
Jeff Pemberton, editor of ON¬ 
LINE, states, "I have been doing 
on-line searches since 1969, and 
the DECwriter Correspondent is 


certainly at the top of the list of 
the printterminals I have tried!’ 

BEST ENGINEERED 
MEANS ENGINEERED 
TOAPLAN. 

The Correspondent tele¬ 
printer, like every Digital hard¬ 
ware and software product, is 
engineered to conform to an 
overall computing strategy. This 
means that our products are en¬ 
gineered to work together easily 
and expand economically. Only 
Digital provides you with a sin¬ 
gle, integrated computing strat¬ 
egy direct from desktop to data 
center. 

For more information and 
the name of the Authorized 
Terminals Distributor or Digital 
Representative near you, call, 
1-800-DIGITAL, extension 700. 
Or write Digital Equipment 
Corporation, 2 Mount Royal 
Avenue, UP01-5, Marlboro, 

MA 01752. 

THE BEST ENGINEERED 

COMPUTERS 

INTHEWORLD. 
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© Digital Equipment Corporation 1984. Digital, the Digital logo, DECwriter and Correspondent aretrademarksof Digital Equipment Corporation. 

























£- )i(j.' <ifv!:'•?}}' iJP/iPfcplf? jlitf? jUPOPiftlJitP uMwiiiip ^H'-V 'AiDfA'*- 
.?• '^{v||ir»TT4Tfifiti h‘C?• rsl»|> flippy* *jv Xl.y I Au- ‘‘Hii: jiTj.J"♦?!iii 1**UiiY?! t (IX >!)3.{;'iijjj ilii’ sU (■ 

S; . r ^<UHr «iTr*>«> »:«*«• j tVi'w MiViijjVr.v r*f»tj«*»*;jj ^wTj. 3 .) 

fi. li'fcT#?; ^(p Xj; Ctfi ri4'p At‘>7' '?}j»£ U«t * A v p |ijjT*3.nTt»J fJr * m ^TDiTl! 

.y UXuc-[! (*)J £}J 0H!i|iQ&^i <8ttSJ $pP-H)L|i UttXlpftPpfmtin i(Fp> (Q) 

xUs? ifu *35ii i’fl'Ol! ‘tyTtpEBM p pP&p ^IlTl' c ^111 Sjj'pil<*|>/^i>sV' 

/•; •■Kjy "iPffjl&Vv jlliMiS)>4* -}sijM- 3>T? ’W&tifi *THili*i? : ST;1> 

| ’’•' AK{|& 5 -*l. ipROiTfjj W-Usft p'miAp rXijj's ©Vigens 

‘*)»;*:<wv«11{i»*i ;?t! ;.jn 'PMPWV* *’(• pipJ.tj><"!ilff 

'r <i«fijjft :na(Tji»t’fi; • • S; i'f?STr*rff;j»>i; f <5p|jjtfj|'; gtPjXtft!! Kp•ij0Cin0JHi fsfc'fs* 


• !i>J« *1 1 f• .>.|ij-|:iln; -'ntfs- (*JTv^J!‘lMil*. ( *i | j>> 
iidij. «J*• X.l'j?*(* : *-Yjf; p p'TjfcS 

;Vr:{i}|i(i- ii}\ >fi> 

•liyfi i f;JT{jF*J HsHI*! «.V’/(! 1 V*1Tt3ft 

>i)T|‘; JO' / ‘V'!di(iK^'i 1 ^' 'XjiHH?'* 

•■J'idjt'i rJ H!*.»ii ".'!/ :<•',* ‘g 

‘V»i.(«j*|! if(> j'jhViTftlnft'S’dJi'i; : -id.'.' 

•M'iiir.V' ’ilfeiilfifyt 'Vi! isTOu®': xjpMJ'l? $ti 

jiriiKti^p' ■ n jVidf.'ir. ;i- ■•'(«); ••^TiiTj) ^Tf• fi^ij^jji|Ti; 

■ 4 ? pup' : r*>jFEi.' r i' 0 ; i 'S phpksw; 
jfiigi, - €iunn» ityii 

Pi'iJ- nUC" ‘IK* 1 rp pip 
-iT? uli .QT '$Ws& P f> { $*ITB{2) jli 

tl!j 1'1 'fpfi SL< pUliMlVl] op ^Tiffi.'^P) 

):4.-i;(i (1 /.':. * ft i»U* * i^Vif^TX: < t^I* f dV< 

•iljliM# ^W!p‘i-rwn< ip ipA pipy 

i<» ijjii 'ViUh'tViV' vpuUiitui ~y'iS 

<:f'i»p PlPjfH , f ;f8lTi;nv'.<jijjl?i? : ' *'»>) Hfclfifnfi 

TIP jiUlt 4 - s .fiJ«liri*lj*r*?»(1‘ iljp 

fpin> rm gas/Afjxmii $\> 
^mffiroR) i% as mw 1 Htt m w 
^$tth pirypjp^ 'iiypinw oiHiHtTfjrc^ 

ClHtlXlS'l-Xj'! fpp^4|PiriT®{f 

-1WPP) uTP^yKIH'F^yili's'jB 

SJIjiJ 'T| s rjitlfl 

'irjfe iT 0 Xii|:] At j i 'fjpfp 


-'iii•’Isr? 1 '* -u-!!’., n;dih>v«i: ii4d^ii!(‘t s :c 

jiniy 'spnn^j 4lfC‘j*/p ^kit* 

^aoii @5! 

H(i|jl>Y;rii ;ii>ifi>;cli *$•}]$ ' 

iij iTm g|5n*) ripijf' ffftRlXUtii'; 
^JlM^i6^AlTu5®{!iiP ! »!('•)> "Di «"g> j'jpp 

rjilT' 

C-pj* j|i tppj'jilp }|ifvjj'M!pV? iP.iTfp 

mm Mb @»ff 


wmm mm ijp ©mprpp);- ®sr^ ^ n r 

/fi> jWl^rpJidi rtin> pr{» ( 5 ; 11 n 

dkp o^nfifeJniTi g ?-.LdLK 

/(•' ^iidWiTiK' nTtYVHfTfTTv 1 >yi ; h rrn «i> ] o 1 \| I 

:jp' p;i; 4j|f' '-Xllu.'f- ••ijr' C^-i N ! 


yymrYwn 


Aj.K>yj 


Tffl 

VI V^/(u 


V n'i 'f 

i n p * 


->VM»r,- [j'l'p tsjip !V(‘HU)iri(»J'p /p> 

A'4*1 j| 1 1J1.SV?• Hr?}- 5 !! ' <?UM• {J>.(»>• ftp flip XnTl! m t 
iBFn^ ;?Vff! pTlpP >W‘ faritiffiVifi fljfs 

^ynyip] ^i^OTi w titffiytWifM? w &&!&$:> 



wfmffl m immwinnwK © 

-ii? mss* f miffi! ^UTfUn'a? 

%mm&> mm jT^wnassaemi \? 



gCgTfff 

1 €>;:‘!hxd >Arisin nTni^> 







the right, and a column of technologies on 
the left. 

The top row on the right illustrates 
the contents of an application system. 
source CODE represents texts in a variety 
of specialized languages— COBOL, jcl, ispf, 
fourth generation languages—which ex¬ 
press the functioning of the application sys¬ 
tem; these texts, taken together, define 
what the system does. They are translated 
into executable form by utility programs 
such as compilers, interpreters, linkers, and 
loaders, execution represents these trans¬ 
lated texts in action, data represents the 
material on which the system acts—the in¬ 
put and output data recognized by the user, 
and the files and databases in the system’s 
memory. 

The second row on the right illus¬ 
trates two areas of programming activity 
that are not explicitly visible in application 
system functioning, but support it. DESIGN 
documentation represents the backup 
material—manuals, specifications, indexes, 
etc.—that the programmer creates or con¬ 
sults in order to understand the implement¬ 
ed application system, project control 
represents the control required for a team 
to work together on a complex system, or 
for an individual to complete a linked se¬ 
quence of tasks. 


PERCEIVE, 

MONITOR, 

CONTROL 


The activities in the two 
rows extend over space 
and across different hard¬ 
ware—from a mainframe 
in the machine room, for example, to a con¬ 
troller, to a cable, and into a terminal in the 
user’s office; they respond in cycles ranging 
from instant response to end-of-year pro¬ 
cessing; and they extend in time over years 
as successive versions are created by incre¬ 
mental modification. The challenge of pro¬ 
gramming is to perceive, monitor, and 
, control this extended system in a series of 
specialized symbolic views. Programming 
is a symbol processing task. 

In the left column are the three 
symbol processing technologies commonly 
used by human beings— text, tables, and 
graphics. In modem computing, text is 
supported by word processing and text for¬ 
matting, and by newer editorial functions 
like spelling checking; tables are supported 
by report generators, screen painters, 
spreadsheets, and so on; and graphics are 
supported by icons, shape generators, mice, 
color overlays, etc. These facilities are the 
keyboard with which the programmer ex¬ 
plores and manipulates the mechanism rep¬ 
resented by an application system. 

The structures and functions repre¬ 
sented in Fig. 2 are logical, not physical. 
They are often implemented on a single 


FIG. 1 

FRONT-END PROGRAMMING ENVIRONMENTS 

IDENTIFIER 

VENDOR 

SYSTEM 

Canaan 

Canaan Computer Corp. 

39 Lindeman Drive 

Trumbull, CT 06611 
(203) 372-8100 

Canaan Departmental 
Mainframe Series 5000 

Formation 

Formation Inc. 

823 East Gate Drive 

Mount Laurel, NJ 08054 
(609) 234-5020 

Formation 4000 

Information System 

Maestro 

Motorola Four-Phase Systems 
10700 North De Anza Blvd. 
Cupertino, CA 95014 
(408) 255-0900 

Maestro 

Nastec 

Nastec Corporation 

24681 Northwestern Highway 
Southfield, Ml 48075 
(313) 353-3300 

Nastec CASE 2000 

SOLOsystems 

SOLOsystems Inc. 

3025 Orchard Parkway 

San Jose, CA 95134-2091 
(408) 945-1700 

1116 SOLOstation 

Wang 

Wang Laboratories Inc. 

One Industrial Ave. 

Lowell, MA 01851 
(617) 459-5000 

Wang VS Systems 


FIG. 2 

THE PROGRAMMING ENVIRONMENT 


text source code executions data 



machine so that all the outsider sees is a 
programmer connected to a mainframe 
(Fig. 3). This deceptively simple interface 
often baffles the novice, and sometimes 
leads the nontechnical onlooker to believe 
that the programmer is promoting an artifi¬ 
cial complexity. 

The monolithic programming envi¬ 
ronment can be split between different ma¬ 
chines—the mainframe as operational back 
end, and the programming environment as 


front end—if two conditions are met: first, 
a subset of structures and functions that are 
relatively independent of the rest can be 
found, and, second, this subgroup can be 
made to communicate with the rest when 
necessary. We shall see when we examine 
the systems currently available that various 
splits are feasible; but even when feasible, 
are they desirable? 

The arguments for splitting off a 
front-end programming environment are 
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Choose Precision Visuals graphics 
software and you’re in the best company 


“DI-3000® graphics soil- 
ware will meet the needs 
of a total enterprise.” 

Phil Goss 

Honeywell 

Precision Visuals’ graphics software 
tools are today’s standard for over 800 
organizations, large and small. Here’s 
why. Graphics programmers are saving 
hundreds of hours by using the 
appropriate Precision Visuals 
software tools for the project. They 
choose from our integrated family of 
graphics packages based on the 
commercially acclaimed DI-3000® 
subroutine library or the GKS 
implementation, GK-2000.™ With full 
support for most computers—IBM, 
DEC, CDC, PRIME, Honeywell, Data 
General, Cray, Apollo, and many 
UNIX-based systems*—and over 80 
popular graphics peripherals, their 
investment in our software is secure 
. . . today and tomorrow. Look into 
Precision Visuals and see why. 


“Precision Visuals’ 
documentation is a 
model for the industry.” 

Dr. James D. Foley, President 
Computer Graphics Consultants, Inc. 

Here’s someone who knows how a 
good manual should look. Dr. Foley, 
Professor of Electrical Engineering 
and Computer Science at George 
Washington University, is co-author 
of Fundamentals of Interactive 
Computer Graphics. According to 
Dr. Foley, our DI-3000® manual is 
“ideal for people with little or no 
graphics experience.” Our example¬ 
intensive documentation includes a 
quick reference guide for the experi¬ 
enced graphics programmer and step- 
by-step tutorials that quickly turn 
beginners into productive graphics 
programmers. 

It’s not surprising that many 
customers were sold on our graphics 
tools just by looking at our documen¬ 
tation. Ask to see a copy for yourself. 


“It’s not just the package 
that’s important. It’s the 
people behind it. ” 

David Campbell 

INCYTE, Fairchild/A Schlumberger Co. 

What adds even more value to our 
versatile graphics tools is the support 
you get from our people at Precision 
Visuals. Graphics software specialists 
staff a Help Line for quick answers 
to keep you on schedule; national 
training programs, for the novice to 
the advanced graphics programmer, 
help get your applications operating 
on time and within budget; active 
international and regional user 
groups that exchange creative and 
productive ideas; plus thoroughly 
tested products and documentation 
designed to meet your needs today 
and in the future. 

Don’t you think it’s time to choose 
Precision Visuals? Call us today at 
303/530-9000. 



PrecisionVisuals 

6260 Lookout Road / Boulder, Colorado 80301 
303/530-9000 

TELEX 45-0364 / TWX 910-940-2500 
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*UNIX is a trademark of BELL Laboratories, Inc. 





threefold: efficiency, specialty of function, 
and occupational status. 

The argument from the standpoint 
of efficiency is that in a monolithic shared 
system, different categories of uses inevita¬ 
bly interfere with one another, just as the 
gentleman of leisure ambling to the Off 
Track Betting windows in New York’s 
Grand Central Terminal can be seriously 
impeded by streams of commuters attempt¬ 
ing to access trains. Similarly, the random 
access between programmers and systems 
and among the programmers themselves 
can be delayed by the mainstream of user 
transactions in the host system. The front- 
end environment can streamline program¬ 
mer interactions. 

The argument from the specialty of 
function viewpoint is that front-end envi¬ 
ronments offer unique features, either of 
software or hardware, that are not available 
on the mainframe. Several of the systems 
surveyed offer, for instance, high-resolu¬ 
tion graphics hardware and specialized use 
of those graphics for programmer-oriented 
design documentation. 

The argument from the occupation¬ 
al status standpoint is that a front-end pro¬ 
gramming environment can be used, like 
the standard drill and equipment that Bar¬ 
on von Steuben brought to the Continental 
Army, to boost morale and professional¬ 
ism. The environment can be a means of 
introducing new techniques, or it can be 
conferred as a distinction that builds team 
spirit. 

A DOORWAY Assuming that the front- 
THAT MAY enc * P r °g ramm i n § envi- 

f*l acc ronment is feasible and 

ILU9L desirable, could it be a 

trap? Might the purchaser invest in an envi¬ 
ronment that uses a doorway to the main¬ 
frame that the mainframe vendor 
subsequently closes? Or, since IBM is the 
mainframe vendor that stands to lose when 
work is offloaded, can rival vendors find a 
doorway that IBM cannot close? The an¬ 
swer to such problems lies in avoiding, as 
far as possible, novel protocols and inter¬ 
change standards and sticking with older 
models of intercommunication. The older 
the model, the more devices there are at¬ 
tached and the less likely the protocol is to 
be changed. As the communications con¬ 
sultant of one vendor told us, “Our strategy 
is to make sure that IBM cannot shoot us 
without shooting itself in the foot.” The 
trick is to make the mainframe think it is 
communicating, not with a sophisticated 
front-end computer, but with one of a small 
number of common dumb devices. The key 
question to ask is “What does the main¬ 
frame think the other system is?” 



Linkage to an IBM mainframe can be drive option is used by the Canaan and 
accomplished in several ways. In approxi- Formation products, which are source- 
mate historical order, these are: code-compatible with the IBM mainframe. 

• The mainframe thinks the other system is The use of these traditional linkages 

a remote job entry (RJE) station—a card limits the type of information the main- 

reader (80 character images incoming), a frame will exchange. Basically, the RJE and 

card punch (80 character images outgoing), terminal controller interfaces will move 

or a line printer (132 character images out- only sequential text files or screen images, 

going). The other system need not be any of Referring back to Fig. 2, EXECUTION is per- 

these devices; it is just a sender and receiver formed by object modules and load mod- 

of unit records. ules, the output of IBM compilers, data 

• The mainframe thinks the other system is usually takes the form of indexed or hierar- 

a tape drive. In fact, it probably is a tape chical files. To move either of these catego- 

drive, with the tapes being hand carried to ries of information across an RJE or a 

the other system. terminal interface requires ingenuity and 

• The mainframe thinks the other system is computer time at both ends of the link, 

a single terminal, sending and receiving Thus, however desirable it might be to off¬ 
screen images. load the interactive execution and testing of 

• The mainframe thinks the other system is programs, it is not feasible on most front- 
a terminal controller. The mainframe sends end programming environments. 

and receives screen images with added ad- With these definitions in place, it is 

dresses that associate the images with one easy to summarize the capabilities of the six 
of several terminals. products in Fig. 1. 

• The mainframe thinks the other system is Canaan and Formation are SCMs— 

a direct access storage device—a disk drive, software-compatible mainframes. They are 

• The mainframe thinks the other system is not pcms— plug-compatible mainframes— 

another computer. since no part of them (cpu, memory, disk 

Of these options, the last two are drives, tape drives) can be replaced with the 
unfavorable. The disk drive interface gives corresponding part of an ibm mainframe, 
IBM too much leeway for changes in coding, but the whole system executes the same 

and, as for interfacing computers, it is not source code, including memory, disk, and 

clear that even IBM knows how it intends to tape accesses, as an ibm system with the 
do that. The first four options, however, are corresponding peripherals. The actual 'lim- 
stable and are used by the front-end envi- its of this compatibility vary between the 
ronments. A common configuration is that two systems. Canaan is delivered with a 
the front-end environment is linked as both proprietary osker operating system that is 
an RJE station and as a terminal controller, said to provide “the same CMS application 
This gives the front-end programmers the program interface as the CMS portion of 
capability to run their terminals directly on IBM’s cm/ 370 operating system.” Forma- 
the mainframe system, to capture terminal tion is said to run any of the IBM public 
images or to transmit stored images, and to domain operating systems and some ver- 

use the RJE link to exchange files. The tape sions of its licensed operating systems. In 
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satisfy your LAN needs both today and ten 
years from today. A company with flexible 
solutions backed by over 20 years of net¬ 
working experience. 

Codex. 

In the 4000 Series LAN, we offer a 
system that lets you configure and control 
the precise mix of LAN technologies that 
suit your company needs. 

A system, for exam¬ 
ple, that lets you combine 
a broadband backbone 
for data, video and voice 
applications, and less 
expensive Ethernet base¬ 
band feeders to support 
individual work areas. 

A system that sup¬ 
ports a wide array of 
industry standard interfaces. So you can 
connect practically any vendor’s 
equipment. 

Later, when your needs for internet¬ 
working and network management expand, 
those needs can best be met by the com¬ 
pany that has literally written the book on 
adaptive routing, network management, 
protocol intervention, and statistical 
multiplexing. 

Codex. 

We just made the decision to get into 
local area networking a safe decision 
to make. 

For more information, call 1-800-821- 
7700, ext. 879. Or write: Codex Corpo¬ 
ration, Dept. 707-79,20 Cabot Boulevard, 
Mansfield; MA 02048. 

codeK 

(^) MOTOROLA INC. 

Information Systems Group 


In September, see us at the Federal 
Computer Conference and TCA. 


© 1984 Codex Corporation. 







































As for interfacing computers, it is not clear that even 
IBM knows how it intends to do that. 


any case, both systems run a wide range of 
IBM source languages, compilers, and ob¬ 
ject modules without change. 


MOST Thus, both systems are 

VERSATILE candidates for offloading 

IN TUrnDV en ti fe programming 

IN I ntUKT environment of Fig. 2, in¬ 
cluding the execution and testing of com¬ 
plex programs and files. Both systems 
support tape drives; the mainframe can 
dump operating systems, programs, and 
data to tape and the front-end system can 
load them, and vice versa. The two systems 
also support the RJE and the terminal con¬ 
troller interfaces. In principle, they are the 
most versatile systems in the group; in 
practice, however, the tape linkage is un¬ 
suited to interactive use. These systems 
have therefore been used up to now as off¬ 
line development environments rather than 
front ends. 


The histories of both companies are 
interesting. Bob Bernard, cofounder of Ca¬ 
naan, was also a founder of National css 
(now D&B Computing Services), which pio¬ 
neered commercial timesharing on IBM 
mainframes; Canaan answers the question 
“What does a timesharing pioneer do in the 
era of distributed computing?” Formation 
was founded by engineers from the now de¬ 
funct rca computer line; they first made 
rca replacement parts, then other custom 
computer components, and finally the For¬ 
mation 4000. Formation answers the ques¬ 
tion “What does a custom hardware house 
make when it becomes its own customer?” 

Neither Canaan nor Formation are 
big sellers yet—they report installed bases 
of 15 and 60, respectively. They even have a 
defunct competitor—Spartacus Computers 
Inc.’s K102 software-compatible ma¬ 
chine—which was dropped in May 1984, 
along with the company’s founder, George 
C. McQuilken, in a dispute with the com¬ 
pany’s venture financiers. They also have a 
chilling, though mostly intangible, compet¬ 
itor in IBM’s PC xt/370, announced in Oc¬ 
tober 1983, for shipping in the second 
quarter of 1984, with reported capabilities 
comparable to Canaan’s. 

This article was written in the last 
week of June 1984, at which time IBM had 
released only minimal information. Cus¬ 
tomers favored with previews have report¬ 
ed impressive capabilities for this desktop 
mainframe, but no straightforward solution 
for downloading. There are obvious mo¬ 
tives for IBM to hold back on the download¬ 
ing. They would like to make a competitive 
end run around desktop mainframes that 
might come from Canaan or Formation or 
similar companies; if they make the down¬ 
loading between giant and tiny mainframes 



FIG. 5 


THE NASTEC ENVIRONMENT 



too easy and too ubiquitous, however, they large development mainframes, they al- 
throw open the doors to such competition. ready have large application systems, and, 


The other four environments are in the words of Softlab general manager 
not software-compatible with the IBM Klaus Neugebauer, “The key to automat- 
mainframe; their strength, therefore, lies ing software production lies in recognizing 
not in preempting mainframe functions, that what a software developer does, hour 
but in complementing them. after hour, is mostly read, write, and modi- 

Maestro is the godfather of all the fy bits of text.” 
front-end programming environments and 

is based on a deliberate inquiry into the MAESTRO The resulting system, 

needs of programmers. In 1974 the West WAS THE Maestro, was designed by 

German Ministry of Research and Devel- prc|||T Harald Wieler, born in 

opment made a small grant to a struggling U Peekskill, N.Y., of Ger- 

Munich software and consulting firm, Soft- man immigrant parents. He got into com- 

lab GmbH, for a feasibility study and mar- puting “by devious paths” after a 

ket research report on the concept of a pilgrimage to Munich to study electronic 

front-end software development environ- music; the devious paths led him to spend 

ment. The report came to three important 10 years as a systems programmer at Sie- 

conclusions that influenced the design of mens, and then to become chief consultant 

Maestro: the target clients already have at Softlab. Maestro is a multiple-user envi- 
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THE SOLOSYSTEMS ENVIRONMENT 


SOURCE 


GRAPHICS 


THE WANG ENVIRONMENT 


DESIGN 


CONTROL 


GRAPHICS 


ronment programmed on Four-Phase 
equipment (now Motorola Four-Phase) to 
take advantage of its high-speed, high-reso¬ 
lution graphics. 

Maestro is strong in the DESIGN 
DOCUMENTATION and PROJECT CONTROL 
areas. The programmer can create designs 
in a structured design language, and can 
then either visualize them with such tools 
as Chapin charts or structured diagrams, 


ports, Wieler challengingly replied, “What 
languages does your telephone support?” It 
can be tailored to support many computer 
languages (COBOL, FORTRAN, PL/1, etc.) 
and to serve mainframes of many brands 
and nationalities (“IBM, ICL, Honeywell 
Bull...’’in the brochure’s tactful list). It is 
marketed in the U.S. by Motorola Four- 
Phase and supported technically by Softlab 
Systems Inc., Softlab’s subsidiary in San 


ture capital startup in Southfield, Mich. It 
is a single-programmer environment imple¬ 
mented on top of the Convergent Technol¬ 
ogies workstation, case is an acronym for 
Computer Aided Software Engineering, 
and the main thrust of Nastec is to support 
the DESIGN activity (see Fig. 5). Nastec’s 
argument is that the various life-cycle sup¬ 
port systems (such as those marketed by 
Yourdon Inc. or Ken Orr & Associates 
Inc.) have not lived up to their promise be¬ 
cause they were cumbersome paperwork 
processes, lacked an automated delivery 
system, and were seen by analysts and pro¬ 
grammers as burdens rather than 
resources. 

The Nastec strategy is to offer soft¬ 
ware tools that take the burden off of draw¬ 
ing, modifying, verifying, and displaying 
the types of structure charts prescribed by 
these methodologies. Nastec spokespeople 
are just as tactful about rival methodologies 
as Maestro’s are about rival languages and 
nationalities. We were told that “Nastec is 
not tied to any one methodology.” Never¬ 
theless, each methodology has its specific 
formats, and the formats that we were 
shown were data-flow diagrams and struc¬ 
ture diagrams from the Yourdon method¬ 
ology, and Warnier-Orr diagrams from the 
Orr methodology. 

The 1116 sOLOstation, the product 
of startup soLOsystems Inc., is, as its name 
implies, a single-user, self-contained work¬ 
station. The SOLOstation is not a copycat of 
any other front-end programming environ¬ 
ment; it carves out an entirely different sub¬ 
set of functions—the execution area (see 
Fig. 6). 


SLANTED Though not compatible 

TOWARD in its machine language 

rORHl or * ts °P erat i n S system 

yUDUL with the mainframe, it is 

specialized toward the analysis and interac¬ 
tive execution of IBM os/vs COBOL. It pro¬ 
vides an editor specialized toward COBOL; 
static analysis tools such as a cross-refer- 
encer, a diagrammer, and a source code 
comparator; and dynamic analysis tools, 
such as an interactive executor and a profil¬ 
er or path coverage analyzer. At present 


the SOLOstation handles only separately 
compilable modules, rather than modules 


or can use them to generate syntactically Francisco. It has a strong user community, linked with multiple call statements. It 
correct source code in COBOL, fortran, or particularly in the West, including Boeing • also does not simulate mainframe data 


other languages. Maestro thus carves out Computer Services, Bank of America, and structures. Thus, it is the programmer’s re- 
the territory pictured in Fig. 4. the Air Force Accounting and Finance sponsibility to supplement CALLS or I/O 


Maestro is not a system for the 
slouch. It appeals to the von Steuben ideal 
of discipline and professionalism, and it re¬ 
sponds to the programmer’s ideal that the 
system be superior to the implementation. 


Center in Denver. The West German gov¬ 
ernment, pleased by the outcome of its ini¬ 
tial grant, has funded Softlab for an 
in-depth study of programmer needs for 
the 1980s and beyond. The next system, the 


statements with stubs. 

The final vendor, Wang Laborato¬ 
ries Inc., is by far the largest and best estab¬ 
lished on our list. Number eight in dp 
revenue and number two in office systems 


When asked what languages Maestro sup- Nastec case 2000, is the product of a ven- revenue in the 1984 Datamation 100 sur- 
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Maestro responds to the programmer’s ideal that the 
system be superior to the implementation. 


vey, with a wide range of compatible sys¬ 
tems in the vs product line and more than 
10,000 units shipped, Wang is a major pres¬ 
ence in all branches of dp. It entered front- 
end programming environments more by a 
circumstantial association of strengths than 
by deliberate policy. 

The Wang vs systems are pervasive 


as word processing clusters. The same sys¬ 
tems will also run dp, complete with 
source, execution, and data. Wang also 
pioneered the mainframe linkages dis¬ 
cussed earlier. In certain shops, the pro¬ 
grammers were connected to the 
mainframe on their own network of termi¬ 
nals, while their clerical support groups 


were connected to Wangs. Mainframe pro¬ 
gramming groups were attracted to the 
Wangs because of quick response and low 
load, and perhaps because the documen¬ 
tation and CONTROL materials were al¬ 
ready being entered through the Wangs. 
They used the mainframe linkage to bring 
mainframe source code back to the Wang, 
and then found the Wang library control 
utilities a convenient storage medium. 
Thus, though the Wang operating systems, 
data structures, and languages were not 
particularly compatible with IBM’s, the 
Wang system became a convenient home 
base for the IBM programmers, and there¬ 
fore became by default a front-end pro¬ 
gramming workstation (see Fig. 7). In 
acknowledging the power of this process, 
and echoing the Maestro designers’ con¬ 
cept that programming is largely the mas¬ 
tery of texts, Aaron Zornes, product 
marketing manager for Wang vs systems 
software, remarked, “As we often say at 
Wang, data processing is a subset of office 
automation.” 

Front-end programming environ¬ 
ments are a lively and heterogeneous 
group, arbitrarily defined here as existing 
between programming environments that 
have no linkage to the mainframe (such as 
the recently announced Excelerator design 
station marketed by Index Technology 
Corp., Cambridge, Mass.) and environ¬ 
ments that run wholly on the mainframe 
(such as the forthcoming software support 
environment from startup Software Reno¬ 
vation Technology, Sunnyvale, Calif.). The 
locus of technology may shift back and 
forth between mainframe and desktop 
workstation, but the important concept for 
the programmer and the programmer’s 
manager is the process, and the idea behind 
the process. 

Programming environments are an 
area of rising competition. They are not so 
gaudily marketed as nonprogrammer envi¬ 
ronments (i.e., spreadsheets on personal 
computers) but, if we are right about the 
underlying technical nature of the dp task, 
they should have more staying power. Nas- 
tec’s and sOLOsystems’ differing ideas 
about where to mechanize the program life 
cycle, and Maestro’s and Wang’s about 
where to mechanize the programmer’s own 
symbol processing capabilities, are sign¬ 
posts for transforming programmers from a 
weekend militia into a workday army. ® 

In writing this piece, Nicholas Zvegin- 
tzov, a New York City-based consultant 
and the editor of Software Maintenance 
News , attempted to interpose his brain 
as a front end between the vendors and 
the reader. 


Source code control is 
only one step in v 
software configuration 
management* 

Softool’s Change and Configuration Control (CCC®) 
takes you all the way to full configuration control! 

CCC automates: Management of 
changes and configurations, control 
over who makes what type of 
changes and where, tracking of 
trouble reports, reconstruction of 
previous versions, management 
reports, archiving, and all the 
remaining “steps” to total 
configuration control. 

CCC is interactive 
and friendly. 


It supports all programming 
languages, and comes with 
on-line tutorials. 

Available 
now! f ( 

Over 
1000 
Softool 
products are 
installed 
worldwide. 



CCC is supported on the DEC VAX, 
DG MV, Gould S.E.L., Honeywell 
6000 (Level 66 and DPS 8), 

HP 9000, and IBM 370, 30XX 
and 43XX computers. 

There is more. CCC is a stand¬ 
alone component of SOFTOOL®. 

An integrated Programming 
Environment (PE®) 
is also available. 

If you want 
true configuration control, 
where all components of 
a given release can be 
managed as a unit, there 
is only one choice: CCC. 

Call for more details 
or a hands-on 
demonstration. 



Softool Corporation 


340 S. Kellogg Ave. • Goleta, California 93117 
(805) 964-0560 • Telex 658334 
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Soup Up System Response Time with the 
FastDASD Performance and Reporting System! 


FastDASD steers you around the 
potential roadblocks in OS sup¬ 
ported data centers. Like evolving 
user needs. Or equipment changes. 
Or growing demands on resources. 
FastDASD, a unique software 
performance system, automates 
time-consuming DASD analysis 
and reorganization. 

Here are some FastDASD benefits. 

Eliminates CICS and DBMS 
Degradation. It identifies data set 
and PDS contention, then recom¬ 
mends reorganization for faster 
access times. It analyzes across 
volumes too, so you can balance 
I/O workloads. 

Saves Implementation Time. 
FastDASD simulates data set reor¬ 
ganizations. It shows you exactly 
how much system response will 
improve before you 
make any changes. 

Software 
Corporation 

of America 


Interfaces With Graphic Display 
Systems. The FastDASD History 
File records DASD performance. It 
interfaces with SAS® and Easytrieve® 
to present system trends. 

Speeds Up Moves to New Equip¬ 
ment. Before the move, FastDASD 
calculates the optimum data set or¬ 
ganization. You spend less time bring¬ 
ing new equipment up to speed and 
more time doing productive work. 

FastDASD focuses on key areas 
of system performance. It records 
data set activity, seek activity and 
volume and global data set accesses; 
locates defective tracks; and rec¬ 
ommends data set reorganization. 

Its concise reports show you how 
to implement performance decisions. 

And FastDASD is easy to use. It 
requires minimum training, installs 
in minutes, needs no “hooks,” no 
IPL’s. You can use it immediately. 


455 Carlisle Drive 
Herndon, Virginia 22070 
Telephone (703) 471-1545 


To get behind the wheel and 
take FastDASD on a 30-day trial 
drive just fill out and mail the 
coupon. 

Or call 800-368-7638. 
f- 

| • □ Yes, send me more information on 
improving performance with 
I FastDASD. 

| Software Corporation of America 
I 455 Carlisle Drive •Herndon, VA 22070 
1 703-471-1545 

Name_ 

Title _ _ 

I Phone_ 

I Company_ 

| Address_ 

| City_ 

I State_Zip_ 

I OPSYS_CPU_ 

I #DASD spindles_ 

I SAS is a registered trademark of SAS Institute 
' Inc. Easytrieve is a registered trademark of 
| Pansophic Systems, Inc. 
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Even more power. Introducing the 
Prime 9750,™ a new level of performance 
and technology in 32-bit systems. Up to 
128 users. Up to 12Mb MOS memory. 
Emitter Coupled Logic technology. 
Performs multiple applications simultane¬ 
ously with even faster response times. 


More power. Introducing the Prime 
9650™ a technological advance in 32-bit 
systems. Up to 96 users. Up to 8Mb 
MOS memory. Gate array technology. 
Performs multiple applications simultane¬ 
ously with fast response times. 


Less money! Our new state-of-the-art 
systems can cost as little as $4,000 per 
user. They’re also more reliable, easier 
to maintain, and easier to service. 


Prime 9650 and Prime 9750 are trademarks of Prime Computer, Inc., Natick, Massachusetts. 
Prime is a registered trademark of Prime Computer Inc., Natick, Massachusetts. 









mSMm 


You can do more with a Prime® system. 
We’re a Fortune 500 company with world¬ 
wide support. With a family of comput¬ 
ers so compatible, you can interchange 
hardware and software at will. And with 
over 1,000 software solutions for every 
imaginable need. X. 


Find out what you can do with our 
versatile computers. Call 1 800 343- , ,, 

2540 (in Mass, 1800 322*2450) or ® 
your local office. Or write: Prime Com¬ 
puter, Prime Park, MS 15-60, Natick, 

MA 01760. In Canada, call 416 678* Q. 
7331, or write Prime Computer of 
Canada Ltd, 5945 Airport Road, 
Mississauga, Ontario, L4V1R9 Canada.Qj 




Computer 
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This technique, coupled with relational database 
management systems, will play a major role in future 

applications development. 


by John Connell 
and Linda Brice 

By the late 1980s, rapid prototyping of 
computer applications may become the 
most popular system development tech¬ 
nique. The formal method of building soft¬ 
ware systems using structured analysis and 
design tools such as lengthy system analysis 
documents, structure charts, and pseudo¬ 
code is under attack by users who deplore 
the thought of having their task join the dp 
department’s backlog. 

Those same users have knowledge 
of system development without system 
planning from experience on their own mi¬ 
cros. New rapid prototyping techniques do 
not require as much programming exper¬ 
tise as traditional methods, enabling even 
frustrated users to develop applications 
themselves. The recent wave of distributed 
processing may be followed by a new wave 
of distributed development. 

In the late ’70s and early ’80s, pro¬ 
totyping experiments included the intro¬ 
duction of a prototype at the end of the 
design phase, which was constructed to val¬ 
idate the systems’ specifications. Another 
approach was the development of special¬ 
ized prototyping languages used to create 
pilot systems for testing the feasibility of a 
new proposal. Most of these approaches 
represented additional steps in the develop¬ 
ment process and, typically, a 10% add-on 
to total development time. Some produced 
software that was intended to be thrown 
away when the production version was 
implemented. 

A new approach to rapid prototyp¬ 


RAPID 

PROTOTYPING 


ing is evolving that does not require add-on 
development time or throw-away software. 
Using this approach, prototyping is the 
first activity that occurs in a development 
project. It continues through all phases of 
the system life cycle, even after a refined 
version of the prototype software has been 
implemented. Production prototyping has 
been made possible by the recent develop¬ 
ment of new tools. Future natural lan¬ 
guages, expert systems, and knowl¬ 
edge-based systems will provide users with 
miraculous development powers through 
verbal conversations with computers and 
other exciting techniques. Today’s state-of- 
the-art tools use relational database man¬ 
agement techniques for implementing rapid 
prototyping. 

Relational database management 
systems (rdms) provide tools that allow 
prototypes to be expanded into production 
systems. Key features of such tools are the 
ability to rapidly modify data storage struc¬ 
tures on-line, the ability to create and run 
the prototype using menus and screen 
forms that minimize programming effort, 
and a resulting prototype that is efficient 
enough to be used as a first phase produc¬ 
tion system. 

A true relational database manage¬ 
ment system allows storage structures to be 
modified quickly without regard to record 
management (chains, pointers, keys, and 
indexes) or database structure (repeating 
groups and parent-child relationships); 
there is no danger of losing stored data. Re¬ 
cent developments in rdms have provided 
commercially available packages that offer 
the necessary flexibility and efficiency to 


run production systems. In addition, some 
of these products have a forms interface 
that allows the applications to be developed 
using screens and menus rather than writ¬ 
ten procedures. Use of these tools allows 
the developer to present forms to the user 
for critique. The same or similar screens 
and menus can become the production sys¬ 
tem without development of job control 
language. 

The control flow graph for a typical 
application developed in this way is shown 
in Fig. 1. The application illustrated here 
represents a resource control system (rcs) 
that involves programmer hours reported 
against projects in progress in a dp shop. 

PURPOSES The purposes of the sys- 
QpjUjr tern are to provide project 

qYctpm control and communica- 

9T91 pm tions to customers and 

management. The users of the system in¬ 
clude management, programmer/analyst 
staff, and dp shop customers. Menu selec¬ 
tion begins with the obvious choices of data 
input and reporting. Each level of the menu 
hierarchy includes an on-line help facility 
and a return to the next highest level. 

Data entry processes include a 
screen for customers to enter a request for 
service (SR), another for management to en¬ 
ter budget and schedule for the service re¬ 
quest, and a third for project personnel to 
report actual effort expended on a project. 
The information gathered through data en¬ 
try is then reported down the reports 
branch of the menu. 

As with all levels of the hierarchy, 
report selections will grow as system users 
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To be effective, rapid prototyping begins in the 
analysis phase of a development project. 



CONTROL FLOW GRAPH 
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refine their requirements. Some desirable 
reports include one listing time expended 
on project activities by staff members, a 
second listing status of service requests by 
customer, and a management report on 
scheduled project activities. Because 
screen-oriented editors are easy to use, de¬ 
velopers are more likely to accommodate 
user requests for specification changes at 
any point in the development process. In a 
rapid prototyping environment, specifica¬ 
tions are not frozen toward the end of a 
development project in order to meet a po¬ 


litically desirable deadline. In terms of con¬ 
tinual change and refinement, prototyping 
never really stops. 

System developers are motivated to 
satisfy user requirements, but traditional 
development methods are often at odds 
with this desire. The techniques of rapid 
prototyping are based on the fact that the 
complete set of essential system require¬ 
ments will not be discovered until the user 
has a chance to experiment with a working 
model of the system. The rapid prototype 
will accommodate new requirements easily, 


regardless of when they are discovered. 

To be really effective, rapid proto¬ 
typing begins in the analysis phase of a de¬ 
velopment project, beginning with a first 
draft prototype based on preliminary user 
interviews and very brief, high-level func¬ 
tional analysis. Detailed processing specifi¬ 
cations are intentionally left incomplete 
until the user has had several chances to 
view the working prototype and request 
changes. A rapid prototype is iterated and 
ultimately used to derive a detailed de¬ 
sign—the reverse of the traditional devel- 
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i 

This simple, space saving concept ar- Worker comfort is enhanced in many Humanetic Workcenters provide both" 
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a core, creating a central housing for ors that make the panels both decorative 
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cables. Wires are kept organized and out personalized airflow system keeps oper- 

of the way, yet readily accessible. ators surrounded with fresh air while 

----- eliminating equipment heat. Both task 
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m rio meet your needs. 
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cN ] rc> to-elbow feeling. Traffic patterns are 

lu iJ ^</o more direct and office space opens up to 

* - create a pleasant environment. Corn- 
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Workcenters allows easy set-up with a Yellow Pages under “Data Processing 

minimum of office disruption. They can - TECHN0L0GY — Supplies” or write us at 1400 Page Mill 

be installed in groups of two, three, four ™° NESS Road, Palo Alto, CA 94304. In Canada, 
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Old fashioned arrangement of 32 workstations (above) 
compared to same number In TAB Clustered 
Workcenters (below). 
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A hands-on, on-line workshop designed to demonstrate 
the development of a rapid prototype is best. 


opment process. Because the user is 
exposed to a functioning system early in the 
development process, changes in require¬ 
ments are quickly identified. Early changes 
mean modification to high-level design in¬ 
stead of to detailed specifications, and 
therefore represent potential savings in de¬ 
velopment labor. 

Can the new techniques of rapid 
prototyping be used within the traditional 
life-cycle approach, development method¬ 
ologies? Certainly, with some appropriate 
modifications to traditional methods. First, 
forget about hardcopy screen and report 
formats in the early phases. These are good 
for final documentation and user guides, 
but a working prototype is more useful dur¬ 
ing analysis and design. Next, forget about 
the requirement to have design specifica¬ 
tions complete, approved, and frozen be¬ 
fore development begins. Final 
specifications can be derived from a user- 
approved prototype. Suggested in place of 
the traditional life-cycle methodology is the 
rapid prototyping process (see Fig. 2), de¬ 
scribed below. 

Rapid analysis. Based on prelimi¬ 
nary user interviews, an intentionally in¬ 
complete paper model should be drawn up 
to aid the developer in determining data¬ 
base design and functional modules for the 
prototype. The important elements of such 
a model are: 

•The system context, showing where the 
system will obtain data and deliver infor¬ 
mation. Fig. 3A illustrates a context dia¬ 
gram for a typical paper model. 

•The essential functions the system must 
perform to deliver required information us¬ 
ing data provided in the system context. 
Such functions typically include capturing 
incoming data, storing some of it in the 
database while passing the rest directly to 
other functions, performing data transfor¬ 
mations, and reporting requested informa¬ 
tion in a user-acceptable format. Fig. 3B 
shows an essential functions diagram. 

•The database design derived from the es¬ 
sentia:! function diagram. Fig. 3C illustrates 
an entity relationship diagram that aids 
database design. 


MODELS 

HELP 

DEVELOPER 


The models in Fig. 3 are 
intentionally left incom¬ 
plete for a rapid proto¬ 
type. The purpose of such 
a paper model is to help the developer con¬ 
ceptualize elements like tables, attributes, 
screens, and menus that need to be includ¬ 
ed in the prototype, not to specify in detail 
how each of those elements will function. 
Normally, the control flow graph shown in 
Fig. 1 would be developed here as an exten¬ 
sion of the paper model. 


FIG. 2 

THE RAPID PROTOTYPING PROCESS MODEL VS. THE 
TRADITIONAL WATERFALL MODEL 

ANALYSIS 



o 


SPECIFICATIONS 


o 


DESIGN 


o 


CODE 


o 


TEST 


o 


IMPLEMENT 


Database development. Next, the 
paper representation of the database can be 
used to create a database structure on-line. 
Using a relational database management 
system, the developer need not be con¬ 
cerned with the possibility of the schema 
requiring changes as new requirements are 
discovered during prototyping. Data ele¬ 
ments and data tables can be added or de¬ 
leted on the fly with little effort and no loss 
of stored data. The developer can fearlessly 
develop a best-guess database and load live 
data into it from automated files for use in 
prototyping. 

Menu development. This step in¬ 
volves developing a set of menus that in¬ 
voke the various functions shown on the 
paper model. There will always be a main 
menu allowing users to branch to other 
menus such as data entry, analysis, reports, 
and graphs. The submenu, reports, will 
then list a choice of reports the user can 
produce. The calling sequence of these 
menu screens will be hierarchical with con¬ 
trol always returning to the previously 
called menu (see Fig. 1). 


The appropriate level of menu nest¬ 
ing depends on the size and complexity of 
the application. There are, of course, prac¬ 
tical limits to nesting. These limits will be 
discovered during rapid prototyping when 
the user becomes impatient with having to 
step through too many menus. When this 
happens, the application can be split into 
two or more applications, instead of at¬ 
tempting to make one application be an 
“anything box.” 

Function development. Again, the 
paper model can be reviewed to determine 
what functional modules must be devel¬ 
oped. In the early stages, there is usually a 
one-for-one relationship between each es¬ 
sential function and a module in the proto¬ 
type. These modules will be invoked at run 
time from the appropriate menu and 
should be aggregated by type of function, 
such as data entry, reports, and so forth. As 
mentioned above, some new relational 
database management systems have screen- 
oriented development tools so these func¬ 
tions can be developed using screen editing 
techniques rather than by writing pro- 
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the card and immediately you have high resolution graphics compatible with a variety 

; of available software packages. _ . __ _ __ 
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FIG. 3A 


THE CONTEXT DIAGRAM 



This represents the first step of the high-level functional analysis used to create 
a paper system. One process (the circle) represents the whole system. The 
terminators (boxes) represent data sources outside the system. Although this 
functional analysis is presented here following the Control Row Graph of Fig. 1, 
it is actually performed first, lending knowledge of how the menu hierarchy 
should be developed. .The context diagram is based on needs specified by the 
user during preliminary interviews. 


grams. When these tools are used, develop¬ 
ment proceeds rapidly and the prototype 
presented to the user will perform with fa¬ 
miliar data, thus helping to define 
requirements. 

Prototype iteration. When a partially 
specified working model (the rapid proto¬ 
type) is functioning satisfactorily, it is time 
to demonstrate the system to the user. It 
will not necessarily function as the user had 
hoped or anticipated. Experience has 
shown this to be true with both rapid pro¬ 
totypes and traditionally developed pro¬ 
duction systems. The difference is that little 
effort was invested in the rapid prototype, 
and it can be easily modified to adjust to 
new requirements discovered during this 
early stage. 

As a word of caution, some educa¬ 
tion and guidance may be required when 
dealing with users who are not familiar 
with rapid prototyping. A project plan de¬ 
fining rapid prototyping and detailing pro¬ 
duction system implementation is a good 
communication tool. During early proto¬ 
type demonstrations it is important to em¬ 
phasize that the user is not viewing a 
production system, but only a preliminary 
suggestion of how that system might look. 
It is a good idea to agree on a review and 
approval schedule with the user from the 
beginning of the project. 

Design, coding, and testing. Devel¬ 
opment has proceeded at a brisk pace 
through all the aforementioned steps. The 
prototype has been expanded and modified 
to accommodate newly discovered require¬ 
ments. The user has approved the current 
version. No detailed design was prepared 
before this development. It is now time to 
complete the detailed specifications, which 
will be useful to those in charge of main¬ 
taining the production system. If done 
carefully, the final specifications will be 
correct because they’ll be derived from the 
functioning, user-approved prototype. 
Elaborate testing is unnecessary at this 
point because the user has been experi¬ 
menting with the prototype, using real 
data, from the beginning of the project. 

USES FOR Implementation. The im- 

plementation checklist 

rurrici ict should ascertain that the 

intirvudi latest version of the pro _ 

totype has been approved by the user, that 
detailed specifications are complete, and 
that all documentation has been approved 
by an appropriate review process. The pro¬ 
totype goes into production. Does proto¬ 
typing stop here? No, a flexible, readily 
modifiable system is in place so perfective 
and adaptive maintenance requirements 
can be performed using the same prototyp¬ 


ing techniques used during development. 

Training for rapid prototyping. Pro¬ 
grammers, who are trained to solve infor¬ 
mation management problems by writing 
systems composed of program modules, are 
often uneasy with the transition to rapid 
prototyping concepts. Unfortunately, there 
is little training available to help introduce 
this new way of thinking about system de¬ 
velopment. The companies that develop the 


tools for rapid prototyping, i.e., relational 
database management systems, have 
courseware specific to the use of their tools. 
Other companies have courseware relating 
to system development methodologies. The 
concepts of rapid prototyping as presented 
here are not currently taught. 

Perhaps a third-party approach is 
needed. Instructors could teach rapid pro¬ 
totyping using specific relational database 
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FIG. 3B 

THE ESSENTIAL FUNCTIONS DIAGRAM 
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Here, the whole system is broken down into several processes. The data flow 
from the Context Diagram is repeated but terminators are not. Inside the 
expanded system process, a data store is now shown—the RCS database. 
Each function maps to a menu selection as indicated in Fig. 1. As more 
functions are added to the system to meet new user requirements, more menu 
entries are added. 


management systems and methodologies, 
tailored to each customer’s development 
environment. Such instructors would need 
in-depth experience in developing rapid 
prototypes for actual applications. How 
should a course be structured to teach these 
techniques effectively? A hands-on work¬ 
shop designed to demonstrate the develop¬ 
ment of a rapid prototype, on-line, is best. 
This workshop would incorporate a class 


exercise based on a typical rapid prototyp¬ 
ing application. 

If rapid prototyping is really a bet¬ 
ter way to develop new applications and 
does not require the use of programming 
techniques, what is preventing users from 
developing their own applications? Very 
little. Sometimes they are cut off from the 
development nodes of dp-controlled com¬ 
puters. Many users are unaware that the 


new techniques are available. Others would 
simply rather pay dp to do the job for them. 
But now a new breed of sophisticated, com¬ 
puter-literate users are coming into the pic¬ 
ture. They are comfortable with computers, 
having been exposed to them in the form of 
video arcade games, computer aided in¬ 
struction, and perhaps even a personal 
computer in the home. 

These new users typically have cost- 
justified, requested, and obtained personal 
computer workstations for their offices. - 
Although relational database management 
systems exist for personal computers, they 
are not very practical because of perfor¬ 
mance problems related to memory 
requirements. The day is rapidly ap¬ 
proaching, however, when that problem 
will be solved. Users will have the freedom 
and capability to develop their own distrib¬ 
uted applications. The centralized dp shop 
will become less important and may as¬ 
sume a whole new corporate role, perhaps 
in the area of consulting. 

NEED FOR Some applications using 

FRIENDLY RDMS have in fact been 

INTrprAPr developed by sophisticat¬ 
ion LlfrAWEi ed ugers on distributed 

processors. Many more users would partic¬ 
ipate if not for the held-over computerese 
concepts incorporated into the develop¬ 
ment techniques of these systems. Query 
and update procedures often require 
knowledge of specialized syntax and Bool¬ 
ean logic for correctly forming commands. 
Incorrect syntax or logic often produces re¬ 
sults that appear to be correct but are not. 
Before the great mass of users jumps on the 
rapid prototyping bandwagon, friendlier 
user interfaces must be developed. 

Recent developments in artificial in¬ 
telligence are an encouraging sign that ex¬ 
tremely friendly development systems are 
on the way. There is also some effort direct¬ 
ed toward embedding relational database 
management systems inside intelligent user 
interfaces. Some of these systems will be 
plagued by the same or increased levels of 
performance problems as experienced with 
current relational database management 
systems. This too shall pass. The next step 
may be an intelligent system that will struc¬ 
ture its own database, design input and out¬ 
put formats, and make its. own 
modifications based on feedback from the ( 
user. Critical applications for such a system 
might be in aircraft and spacecraft design, 
and in executive offices where requirements 
change in real time and it is not feasible to 
wait for a new system to be designed and 
programmed. 

There is a possibility that some ap¬ 
plications may not be amenable to rapid 
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FIG. 3C 

THE ENTITY RELATIONSHIP DIAGRAM 



This mode! shows relationships among aggregations of data elements or 
entities. In the RCS application, we know that service requests are assigned to 
the project staff members, and that they forecast, estimate, and report on actual 
effort. The paper model provides understanding of which data elements belong 
in common groups and how those groups are related. It contributes to proper 
normalization of data and reduces the table restructuring effort during 
implementation. 


prototyping techniques. It is necessary to 
analyze the candidate application initially 
to determine potential size of database, 
number of probable concurrent users, per¬ 
formance requirements, and user prefer¬ 
ence for interface characteristics. A very 
large relational database will produce long¬ 
er response times than a moderately sized 
one. Many users, competing for database 
access, will have to wait longer for response 
than a small number of users. If both data¬ 
base size and number of users are large and 
performance requirements are stringent, 
then an rdms may not be the best imple¬ 
mentation vehicle for the application. A fi¬ 
nal consideration is that some users simply 
do not like menu-driven applications. One 
brokerage house stated that they did not 
feel such an interface would be appropriate 
for their application. 

Discussion of brand-name software 
has been avoided in this article for three 
reasons. First, the current rate of change in 
new relational database systems technology 
is such that any attempt at a comprehen¬ 
sive review of available software would 
probably be obsolete by the time of publica¬ 
tion. Second, many vendors claim to have 
relational database management systems, 
but they actually have relational interfaces 
to older types of database management sys¬ 
tems. Third, the specific product used is 
not as important as the correct use of rapid 
prototyping techniques. 

A true RDMS allows prototyping to 
be accomplished as described in this article. 
It is important that new data elements can 
be added and old ones deleted without con¬ 
cern over data paths. 

One should be able to combine or 
join data from different tables in the data¬ 
base without reference to predefined key el¬ 
ements in each table. A database 
management system that uses the concepts 
of repeating groups or parent-child rela¬ 
tionships is inflexible compared with rela¬ 
tional systems. 

Good rapid prototyping tools are 
based on providing a development environ¬ 
ment where what you see is what you get. 
This implies the use of screen-oriented 
tools where formatting can be accom¬ 
plished with a screen editor and function 
can be specified through menu selection. 
Products that require development through 
written programs or by dialog with a long 
series of questions must be avoided. Sys¬ 
tems that require implementation through 
complex interfaces with developer-written 
job control language must also be avoided. 
Complex job control language is a hold¬ 
over from old batch-oriented systems and 
not suitable for modern interactive 
environments. 


Review the manual—not just the 
sales brochure—for the product under con¬ 
sideration. How are retrievals and updates 
accomplished? Is the command language 
easy to master? Are the results of com¬ 
mands easy to predict? How close to En¬ 
glish is the syntax? While waiting for the 
ideal system, it is worthwhile to consider 
the vast differences in friendliness among 
currently available products. ® 


John L. Connell and Linda Brice have 
been developing rapid prototypes of 
computer applications in relational data¬ 
base environments for over two years. 
They have used these techniques in 
more than two dozen projects. Brice is a 
staff member at the Los Alamos National 
Laboratory, Los Alamos, N. Mex., and 
Connell is a staff engineer with Martin 
Marietta Denver Aerospace in Denver. 
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available ports, the TS-600 offers 
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resource sharing. Connected in 
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features you need to take full advan¬ 
tage of every job your software 
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Study the chart below. It proves that 
TeleVideo—not IBM—offers the best 
hardware for the best price. 

Note thatTeleVideo's ergonomic 
superiority over IBM extends from fully 
sculpted keys and a comfortable 
palm rest to a 14-inch, no glare screen 
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about the TeleVideo IBM PC Compati¬ 
ble can be found deep within its cir¬ 
cuitry. We use the same 8088 central 
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custom chips do the 
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larger, more expensive circuit 
boards in an IBM PC. So we can 
offer a computer system that comes 
in one attractive, integrated case, is 
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IBM's added-cost component system 
for reliability, ease of service and 
purchase simplicity. 

Fewer circuit boards to cool also 
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irritatingfan IBM and most other 
PCs force you to put up with. And 
TeleVideo compatibles accept 
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any IBM hardware options without 
modification. 

THE BEST LINE. 

But theTeie-PC is only one element of 
theTeleVideo IBM PC Compatible line. 

The TeleVideo XT is the best hardware 
for users of popular IBM XT software 
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megabytes of storage capacity along 
with the advantages listed on the 
chart at the left. 

As the chart above demonstrates, our 
portable IBM compatible computer, 
theTPC II, is far and away better 
hardware than IBM. Better hardware- 
standard—at a better price. 


THE BEST MANUFACTURER. 

TheTeleVideo IBM PC Compatible 
line is made by the world leader in 
multi-user computer systems and 
the number one independent manu¬ 
facturer of terminals. 


Call 800-538-8725 for the dealer 
nearest you. In California, call 
800-345-8008. 


Before you invest, make a few 
simple comparisons.You'll find that 
TeleVideo—not IBM—has the best 
hardware for the best software. At the 
best price. 

IBM is a registered trademark of International Business 
Machines. MS is a trademark of Microsoft Corporation. 
GW Basic is a registered trademark of Microsoft Corporation. 


Features 

TPC ll-S 

IBM PC 

High Capacity Storage 

YES 

YES 

Quiet Operation 

YES (NO FAN) 

NO 

Display 

YELLOW 

AMBER 

Memory 

256K 

256K 

Graphics 

YES 

YES 

Communications Port 

YES 

OPTIONAL 

Printer Port 

YES 

OPTIONAL 

MS™-DOS 2.11 

YES 

OPTIONAL 















Improved software development productivity is possible, 
but you’ve got to fish for it in the right places. 


LOOKING FOR 
THE RIGHT POND 

bv Frank Drudins still, there were some clouds on the 

® horizon. Competitors often bid substantial- 


For five years we had mounted a massive 
and sustained attack to improve software 
quality and productivity. 

The principal thrust was to deal 
with software development for embedded, 
on-line, real-time computer systems. An ef¬ 
fective, modern, coordinated set of soft¬ 
ware methods, standards, and procedures 
had been put in place and software people 
were trained extensively in their use. Top- 
down, structured methodology was used 
along with a host of planning, scheduling, 
and resource allocation management tools. 
A large investment was made in the Pro¬ 
grammer Workbench (pwb) approach, 
along with numerous supporting tools and 
features. 

Substantial investment had been 
made in office facilities so that all program¬ 
mers and analysts had quiet, private work¬ 
spaces with good storage facilities for 
books, computer listings, and other neces¬ 
sary items. Many offices had pwb termi¬ 
nals, and all were wired to accept a 
terminal when the need arose. We had 
many challenging software contracts, were 
located in a highly desirable area, had a 
competitive pay scale and outstanding 
fringe benefits, and actively recruited both 
new college graduates and highly experi¬ 
enced software personnel. We waited for 
the good times to begin. 

An informal evaluation was under¬ 
taken to measure the progress achieved as a 
result of these great investments in time 
and expense. Certain improvements were 
obvious. There was more consistency in 
cost estimating and performance. Most 
projects tracked very well and finished very 
close to planned schedule and cost. The 
quality of delivered software was extremely 
good and documentation was so complete 
that it was almost overdone. 


ly lower prices for software development. 
In those cases where they won the competi¬ 
tion, more often than not they significantly 
overran cost and schedule to a point far be¬ 
yond our original “noncompetitive” bid. 
Where did the fault lie? Was it with the 
procurement system or the customer? Did 
our competitors lack skill and integrity or 
were we at fault? 

Another type of problem recurred 
whenever a substantial amount of software 
subcontracting took place. The subcontrac¬ 
tors did not follow similar standards and 
disciplines and often had not made equiva¬ 
lent investments in methods, tools, and 
training. There were also times when the 
quality level and late delivery of some sub¬ 
contractor software packages caused 
schedule slippage and cost overruns for the 
entire project. Could anything be done 
about this? 

When a software project got into se¬ 
rious trouble (where cost and schedule per¬ 
formance exceeded the original plan by 
20% or more), the fundamental problem 
was always the same. There was a very 
broad and loose underlying contractual 
specification, often coupled with myriad 
changes, and no real agreement between 
the customer and contractor on the techni¬ 
cal baseline (the complete technical de¬ 
scription of what’s going to be built). Every 
major design document was done two or 
three times and each subsequent design 
document related poorly to its predecessor 
due to the ever-changing technical baseline. 
There was nothing inherent in the new soft¬ 
ware development system or philosophy 
that could effectively prevent this from 
happening. 

The problems that still existed were 
therefore the classic program management 
problems that people have grappled with 


for years. They arose in relationships with 
competitors, subcontractors, and custom¬ 
ers—all of which were not fully controlled 
by the new software development methods 
and tools. It was disturbing that these prob¬ 
lems still existed, but certainly not new or 
unexpected. It is not surprising that 
healthy software development can occur 
only in a healthy contractual environment. 

NO REAL The real surprise came 
PROGRESS when a preliminary look 
MAnr at productivity implied 

that no real progress had 
been made. When the average costs per 
source code instruction for 1978 and 1979 
software projects were brought forward 
and adjusted for the economics of inflation 
(mostly in the form of increased software 
salaries), the resulting cost per source code 
instruction was slightly less than the actual 
costs in 1983. Why? Had all of our new 
methods and tools failed us? Had anything 
changed? 

Certainly some things were differ¬ 
ent. The average system was now bigger 
and more complex, almost always with a 
multiple computer architecture interrelated 
through a complex network. Documenta¬ 
tion and record-keeping demands were 
much greater. Design level work in Pro¬ 
gram Design Language (pdl) far exceeded 
the kind of detail thought necessary in 
1978-’79. Unique devices were now at¬ 
tached to the computers, and they required 
special software and careful timing analy¬ 
sis. The burden placed on the system by the 
man-machine interface had greatly in¬ 
creased. Each computer often performed so 
many interleaved functions that timing and 
baseline analysis became a very large and 
difficult task, frequently leading to modi¬ 
fied software architecture and substantial 
software redesign and programming. With 
multiple jobs in a single computer, the in- 
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Quality and consistency had been achieved, but at the 
expense of productivity. 


ternal housekeeping function rapidly ex¬ 
panded, thereby lowering effective 
computational throughput, and requiring 
further redesign and reprogramming. 

On the. other hand, software quality 
(as measured by the type and number of 
detected discrepancies during final integra¬ 
tion) had greatly improved. The estimated 
and actual number of source code instruc¬ 
tions were regularly very close to each oth¬ 
er. There was far better schedule and cost 
control, and all projects had more stability 
and consistency. The quality of documen¬ 
tation was so high that it was probably ex¬ 
cessive. Quality and consistency had been 
achieved, even in this far more complex en¬ 
vironment, but it was achieved at the ex¬ 
pense of productivity. 

During the same time period, com¬ 
puter hardware had increased an order of 
magnitude in capability and was reduced 
substantially in price. The 256K semicon¬ 
ductor memory on a single chip was be¬ 
coming a standard product. The new 
family of microprocessors had the equiva¬ 
lent computing power of the VAX 11/750 at 
less than one tenth the price. Somehow 
software development had to use the lever¬ 
age of hardware technology to solve its own 
productivity problem. Where and how 
should we apply it? What parts of the soft¬ 
ware development process will give us the 
greatest productivity yield for the invest¬ 
ment required? Are there natural limits set 
by the current state of our knowledge and 
technology? These issues needed to be ex¬ 
plored from the beginning to the end of the 
entire process. 

To explore ways of improving soft¬ 
ware development productivity, it would be 
helpful to establish and roughly character¬ 
ize the sequence of events from contract 
initiation to the operational software sys¬ 
tem. An item that is the end product of one 
category and the starting point for the next 
will be listed under both headings. 

System engineering 

• Basic contract 

• System requirements 

• Top-level architecture 

• Requirement allocation 

• Hardware-software interface specification 

• Software system requirements 
Software engineering 

• Hardware-software interface specification 

• Software system requirements 

• Top-level software system architecture 

• Software requirements allocation 

• Software-software interfaces 

• Preliminary design for each computer 
program configuration item (cpci) 

Software development 

• Hardware-software interfaces 

• Software-software interfaces 


• Preliminary CPCI design 

• Software subsystem (cpci) architecture 

• Detailed software design 

• Coding (module and unit testing) 

• Integration and testing (cpci level) 
System acceptance 

• Integration and testing (system level) 

• Discrepancy correction 
System operation 

• Routine maintenance 

• Routine modifications 


WHERE AND 
HOW OF 
IMPROVING 


Remember, the problem 
is where and how can 
major productivity im¬ 
provements be realized in 
the development cycle of new software sys¬ 
tems for embedded, on-line, real-time 
computers. 

Integration and testing, although a 
large part of the total cost, is not a very 
promising area for productivity improve¬ 
ment. It is near the end of the development 
cycle and consequently has little flexibility 
and very little multiplier effect. It is proce¬ 
dure, data entry, running time, and “ob¬ 
server” (the independent party who 
provides certification that the procedure 
meets all specifications) time intensive. 
Clever simulators, automatic test sequenc¬ 
ing and recording, and even partial auto¬ 
matic test plan generation would not cause 
large savings in this part of the develop¬ 
ment cycle. 

Next, there is a strong temptation to 
think that improving the ease of coding 
would improve productivity dramatically. 
Modern compilers gave us a three to six 
multiplication factor in going from source 
code to machine instructions. Suppose we 
could go to machine instructions directly 
from a design language like pdl, all on the 
computer. That entire process now repre¬ 
sents only 15% or less of the cost of pro¬ 
ducing the kind of software we are 
concerned with, and a good portion of that 
is occupied by module and unit testing. It 
appears we would be very lucky indeed to 
realize an overall improvement in produc¬ 
tivity of 10% or more in this area. The 
technology to go to machine instructions 
directly from a design language is still a 
long way off. Such a large r&d investment 
for the potential productivity yield does not 
seem cost-effective. 

The real hope, if there is any, must 
lie in the areas of architecture and design. 
We need a finer focus to explore this vast 
region, however; we need constraints and 
restrictions to make the problem finite, 
conceivable, and solvable. Perhaps we can 
gain some insight into the problem by 
asking: 

What makes software development hard? 


1. Incomplete or inaccurate soft¬ 
ware requirements, 

2. Incomplete or inaccurate inter¬ 
face definition, 

3. Trying to fit too much in a given 
memory space, 

4. Trying to do too much comput¬ 
ing in too little processing time, 

5. Trying to do too many things si¬ 
multaneously inside a single computer, 

6. Internal conflict for resources, 

7. Queuing, 

8. Too many types and/or numbers 
of interfaces with outside hardware, 

9. Error detection and correction, 

10. Documentation. 

In looking at the list, items 1 and 2 
are classic program management and sys¬ 
tem engineering problems. They are pro¬ 
cesses and disciplines that are not intrinsic 
parts of either hardware or software devel¬ 
opment. They are, however, basic keys to 
success for both. 

Items 3 through 7 belong in the 
realm of software system architecture and 
are all facets of the same problem. New mi¬ 
croprocessor technology and the associated 
economics have made these items amenable 
to solution. It is now far less expensive to 
purchase more memory and computing ca¬ 
pacity than to build software that time- 
shares or spaceshares limited resources. A 
series of software packages that operates in 
a given number of time slots on a complex 
commutated basis is bound to be expensive 
to develop and will surely have severe de¬ 
sign problems. All of the interrupted pro¬ 
cesses, intermediate storage, stoppage of 
external (or disk) data transfers, and the to¬ 
tal range of internal traffic control is ex¬ 
tremely inefficient. As the number of 
sharing software programs increases, and 
the commutated time slots thereby de¬ 
crease, the bulk of computing capacity is 
spent on internal housekeeping. 


NO USEFUL 

COMPUTING 

PERFORMED 


Pushed to the limit, all 
computer resources are 
dedicated to housekeep¬ 
ing and no useful com¬ 
puting throughput is performed. The 
ability to properly analyze the timing base¬ 
line in such a system is pure fiction. If the 
external environment is asynchronous and 
widely variable, which is the norm for em¬ 
bedded computers, then true timing base¬ 
line analysis is either superficial or so 
expensive and time-consuming that it is not 
affordable. The so-called interrupt driven 
system can be cited as the extreme example 
of the inability to design a software system 
with planned and controlled resource 
utilization. 

Another phrase that is used when 
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D&B Computing Services entered the race in 1967. 
We’ve had 17 years to sharpen our documentation, ser¬ 
vice and support skills—the necessary equipment for a 
first-place finish. And NOMAD was first introduced in 
1975, giving us nine years to fine tune it to champion¬ 
ship caliber. So talk to us before you make your deci¬ 
sion and your decision will be NOMAD2. 

V*' 

NOMAD2... Experience^the difference 

For more information write to: 

Roger Cox 

D&B Computing Services 
187 Danbury Road 
Wilton, CT 06897 

or call Roger at (203) 762-2511 


NOMAD is a registered trademark of D&B Computing Services, Inc. 


If you’re currently trying out FOCUS for your software 
team, NOMAD2 should be in the race. You’ll find that 
NOMAD2 takes the Gold. 


NOMAD2 is the choice, whether your goal is increasing 
the productivity of your programming team or satisfy¬ 
ing your fans, the end-users. 

Some of NOMAD2’s winning attributes are: 

Relational and Hierarchical 

Interactive and Batch 

Procedural and Non-Procedural 

Statistical Analysis and Modeling and Graphics 

Multiple Layers of Security 

Runs on VM and MVS/TSO and the IBM PC XT/370 


D&B Computing 
Services 


nun a company of 
MMMM The Dun & Bra 


The Dun & Bradstrcct Corporation 


We’re not just some Johnny-Come-Lately company that 
passes you the baton and sprints for the locker room. 


CIRCLE 56 ON READER CARD 








Another phrase used when we have no idea how to 
match asynchoronous demand to available resources 
is “priority assignment.” 


we have no idea how to match asynchro¬ 
nous demand to available resources is “pri¬ 
ority assignment.” “Queuing” occurs when 
we want everything in the priority system 
to be processed eventually, but haven’t got 
the compute power to do it in true real 
time. 

Look at the software complexities 
created by the shared resource concept of 
architecture: segmented software, an elabo¬ 
rate internal housekeeping software sys¬ 
tem, a commutating system consistent with 
all external demands, elaborate timing 
baseline analysis, a priority handling sys¬ 
tem, an interrupt handling system, and a 
sophisticated handler for queuing. All of 
these expensive, complex software pack¬ 
ages must be designed and built for the spe¬ 
cific environment that contains the 
embedded computer system. Consider for a 
moment the time and cost to do all of the 
above, and realize that not one piece of it 
does any useful, actual processing of system 
data. It only manipulates the software and 
resources that do the data processing. 

Today’s technology and its associat¬ 
ed economics permit a new architecture: 
true distributed computing. It is possible to 
separate independent functions into sepa¬ 
rate computers and memories. It is possible 
to provide enough time and memory space 
to handle all functions without interrupt 
and elaborate queuing systems; to avoid a 
complex timing baseline analysis because 
everything is being processed in real time 
without resource conflict; and to always 
fully respond to an asynchronous system 
demand because the capacity exists to do 
everything that is necessary at the same 
time. The increased hardware costs would 
be insignificant alongside the reduced soft¬ 
ware complexity and cost and the greatly 
improved system performance. 

It is presently claimed by at least 
one semiconductor manufacturer that a mi¬ 
croprocessor with the system level perfor¬ 
mance of a VAX 11/750 is available for 
under $10,000. It therefore follows that if 
150 lines of source code are required to 
adapt an existing software package to a 
shared computer architecture environment, 
it might be less expensive to let it run on a 
standalone basis in a dedicated microproc¬ 
essor. Here then is an important area to ex¬ 
plore for productivity improvement. 

Item 8, interface devices, can be a 
source of major difficulty for the software 
system. If an attempt is made to put too 
many external interfaces on a single com¬ 
puter, we get back to the set of timing, 
shared resource, commutating, priority, in¬ 
terrupt, and queuing problems already dis¬ 
cussed. The computer then becomes 
primarily a decommutator and buffer store, 

108 DATAMATION 


and little or no useful system data process¬ 
ing is actually done. This situation, as in 
the proceeding discussion, is amenable to 
an architectural solution that trades micro¬ 
processor hardware for software complex¬ 
ity and system performance. 

ANOTHER There is another interface 

AREA FOR area w ^ ere productivity 

IMPROVING 

standardization. There are relatively few 
external devices that directly interface to 
the computer proper. Can we standardize 
these interfaces to a reasonable number? 
Perhaps. Consider things like RS232, SNA, 
X.25, Ethernet, and HASP. By. definition, 
we can make a set of interfaces that are the 
only ones to be used by system engineering 
in defining the hardware-software interface 
(which would also help solve item 2). It 
would then be possible to build “standard 
cell” software for each of these interfaces 
that was reusable, and relatively indepen¬ 
dent of.the actual data content and format. 
This approach would have a very favorable 
impact on integration and testing because 
the hardware-software interface has long 
been one of the major problem areas in 
integration. 

It is obvious why item 9, error de¬ 
tection and correction, is a problem in 
shared architectures. When a failure occurs 
among many things being processed in a 
single computer, on a shared basis, it is dif¬ 
ficult to detect which one (or more) of these 
elements has failed, if the failure is in the 
housekeeping system, the hardware-soft¬ 
ware interface, or a combination of all of 
the above. Again, it is the architectural 
complexity that makes error detection 
complex. A distributed architecture with 
simple internal functions and simple hard¬ 
ware-software interfaces becomes a prob¬ 
lem much easier to handle. 

Imagine how much simpler testing 
and integration could be if software and 
computer error isolation were 
straightforward. 

Finally, item 10, documentation, is 
a massive, costly, and time-consuming ele¬ 
ment of software development. It is pres¬ 
ently overdone and is used mostly to 
convince semiskilled project managers and 
customers that the software is going togeth¬ 
er properly and addressing all the system 
requirements. Because the traditional 
shared architecture approach is so complex 
and variable, elaborate documentation is 
now necessary. Just think of all the prob¬ 
lems in describing the internal timesharing 
systems; the complex interfaces that result; 
the priority, interrupt, and queuing sys¬ 
tems; the timing baseline for a wide variety 


of system environments; the error detection 
schemes; and so on. No wonder documen¬ 
tation is so contentious an item and no one 
ever knows where to stop. 

Imagine how different documenta¬ 
tion would be for a distributed architecture 
where functions were separable; there were 
no sharing or timing baseline problems; in¬ 
terfaces were simple and standard; there 
was no resource conflict; errors and their 
causes were readily detectable and isolated; 
and there was no concern about the ability 
to respond to any asynchronous system 
state. The only documentation needed 
would be an architectural equivalent to a 
hardware logic flow diagram—a series of 
separable, top-down, structured CPCI de¬ 
scriptions, and a simple, standardized in¬ 
terface description document. How much 
could we save toward improved productivi¬ 
ty? Probably a substantial amount. 

Although the list of things that 
make software hard has already been dis¬ 
cussed, there is yet another major produc¬ 
tivity issue. If a compiler can give us a 
factor of five expansion from source code to 
machine language, and we could get anoth¬ 
er factor of five expansion in going auto¬ 
matically from a design language to a 
compiler source code (which is probably 
not feasible in the near future), then imag¬ 
ine the benefit in productivity we could 
achieve if we could say “compute satellite 
orbit” and all necessary software and docu¬ 
mentation were quickly available to us. 
This is, of course, the realm of reusable, 
transportable, or archived software. A bet¬ 
ter name might be “standard cell” soft¬ 
ware, because it clearly draws the parallel 
to the standard cell chip design process for 
VLSI. In fact, it becomes a very nebulous 
distinction whether it is a standard cell 
software package operating in a microproc¬ 
essor, or a standard cell hardware chip that 
performs the required function. Certain 
government and industry moves are taking 
place that make this a technically plausible 
area to explore. 


PRESSURE One major factor is the 
FOR ADA D0D P ressure to m ake 

CTAKinARn Ada the standard design 

and standard source code 
language. Combine that with a general ac¬ 
ceptance of top-down structured software 
methodology and we have a giant step to¬ 
ward standard cell software. In the shared- 
resource architecture of the past, it was 
often difficult to insert a standard cell soft¬ 
ware package unless it was custom-built to 
handle the segmentation, priority, inter¬ 
rupt, and queuing schemes peculiar to that 
specific environment. In a structured, dis¬ 
tributed architecture system, with no re- 
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How much simpler testing and integration could be if 
software and computer error isolation were 
straightforward. 

source conflicts, it becomes far more formal approval. Peoples’ attitudes must 
feasible to construct and insert standard change—a baseline is not a fixed, immov- 
cell software. The opportunity for produc- able object but simply a set point from 
tivity improvement is tremendous. There which all change is to be reckoned in an 
are many standard computing processes, orderly and precise manner. Customers 
interface handlers (per the earlier hard- should concentrate their efforts on the 
ware-software standardized interface dis- man-machine interface because it is funda- 
cussions), network protocols, graphics, mental to their requirements and style of 
etc., that are amenable to being packaged, operation. They should also concentrate on 
There is an intuitive feeling that this must required interfaces with other existing or 
be the greatest long-term hope for major concurrently procured systems, since only 
software productivity improvement. they have the ability and the responsibility 

i At this point, a few comments are in to specify these items, 
order about software requirements, specifi¬ 
cations, and the technical baseline. All too FOCUS ON Contractors must con- 
often the customer is tempted to specify de- QUALITY centrate on the quality 
sign along with requirements. It is not un- pprriciON and precision of internal 
common to have a computer or computer system interfaces since 

type, or a given number of cpci’s specified, these are fundamentally their responsibili- 
frequently with descriptions of what each ty. A survey (“How Software Projects Are 
CPCI will contain. Other common items Really Managed,” January 1979, p. 118) 
specified are the percentage of compute ca- taken five years ago among aiaa members 
pacity to be used, addressable memory, or performing on projects that had a signifi- 
data-bus capacity. cant amount of software indicated the 

All of these and similar design-ori- greatest gain in performance improvement 
ented specifications must be avoided if pos- could be achieved by early mutual agree- 
sible. They are usually based on ment of the developer and customer on the 
shared-resource architectures and concepts technical baseline. This is still true today, 
and could preclude an active search for a In spite of all of the above possibili- 

more cost-effective distributed architecture ties, the real world has a habit of limiting 
and design. Customers, in an attempt to be success in productivity improvement over a 
specific about design, can inadvertently given period of time. New problems arise as 
hamper substantially improved an intrinsic part of our solutions to old 
productivity. problems. There is no free lunch. The sug- 

Efforts to improve software produc- gestions set forth on where to look for sig- 
tivity are necessarily founded on a firm and nificant improvement in software 
clear technical baseline. Nothing else in productivity are aimed at achieving four 
software management is so universally goals: 
agreed upon and so seldom realized. The • Distributed architectures, 
opposing forces are formidable. Customers • Elimination of resource conflict, 
want to leave their options open and are • Standardized interfaces between hard- 
learning and changing as designs progress, ware and software, 

The software technical people are trying to • Standard cell software, 
avoid being prematurely committed to a Solutions for the classic manage- 

particular structure and design. The hard- ment and human problems involved in es- 
ware designers, like the customers, want to tablishing and stabilizing contracts, system 
leave all options (especially interface detail- requirements, and technical baselines are 
ing) open as long as possible. The system beyond the scope of this discussion. Those 
engineers cannot unilaterally force agree- issues will only be resolved by education, 
ment on a detailed design because of all the training, and hopefully, evolution. There is 
reluctant players involved. Is early estab- certainly hope, however, for major im- 
lishment of the program technical baseline provement in software development pro- 
an achievable goal? Is it important to im- ductivity, and some of the places to search 
proving software productivity? The answer for it are clear. ® 

to both questions is unequivocally yes. --- 

Because there are so many natural Frank Druding is currently assistant to 
forces opposed to early establishment of a the general manager at Ford Aero- 
technical baseline, there is an inherent need space’s Western Development Laborato- 
to make it a contractual item, binding to ries, Palo Alto, Calif. He also served as 
both parties. It is not enough that a con- director of special programs and director 
tractor prepares and submits an adequate of software engineering with the same 
description of the proposed technical base- organization. He was an early pioneer in 
line; timely closure is also contractually re- the ground control complex for the Dis- 
quired in the form of customer review and coverer series of satellites. 
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Supplement your full page advertising 
with an ad in the DATAMATION Market¬ 
place. Or use it exclusively to reach 
173,000 buyers/specifiers for only 
$640 per 1/9 page. 

It’s the cost-effective way to con¬ 
tact qualified, BPA-audited information 
processing professionals with direct 
influence on hardware/software 
purchases. 

For more details, call Kathy Monaghan 
or Shirley Stirling at (800) 223-0743. 

In New York, call (212) 605-9732/33. 

(Marketplace location listed in Table of Contents) 
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Getting a group of five or six personal 
computers networked isn't that big a deal. 

But it gets complicated when the group gets 
bigger. And in case you hadn't noticed, the 
groups are getting bigger. Fast. 

Experience may nave already taught 
you that low-end PC networks nm out of 
steam in a hurry once you have more than 
five or six stations connected. If your plans 
include several PCs or several hundred, high 
performance isn't a luxury. It's critical. 

WHY YOU SHOULD BUY YOUR PC 
NETWORK FROM A COMPANY THAT 
UNDERSTANDS HIGH PERFORMANCE. 

If you want the PCs in your company work¬ 
ing in concert with the rest of the informa¬ 
tion processing equipment in your company, 
it makes sense to talk to people who have a 
track record networking more than just PCs. 

Like us. The expertise we've gained 
from developing the widest range of interfaces 
and protocols in the data communications 
industry has allowed us to build PC network¬ 
ing products with the muscle necessary for 
quick responses even in heavy traffic. 

The Net/One Personal Connection™ 
is a high performance, high speed network 
system that can take your PCs as far, and as 
fast as you want in the corporate network. 
With the Personal Connection's SNA server 
software, a PC can emulate a 3278 and get a 
direct SNA route to the top. With Diskshare™ 
and Printshare,™ PCs can share information 
and expensive peripheral resources, and 
Mailshare™ gives you complete 
electronic mail service. 

It's a far-sighted solution, even if all you 
want to do now is hook up a few PCs econom¬ 
ically. And it's the only solution when PCs 
need to be mixed cost effectively into a high¬ 
speed corporate network with devices from 
different manufacturers. 




© 1984 Ungermann-Bass, Inc. 

Net/One, Personal Connection, Printshare, Mailshare and Diskshare are trademarks of Ungermann-Bass, Inc. 
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HERE'S A CASE WHERE 
A BIGGER ENGINE IS ACTUALLY 
MORE ECONOMICAL. 

The Net/One Personal Connection system 
packs the microprocessing power to offload 
all networking functions, so it doesn't eat 
up the host CPU's resources. That frees up a 
work station that other systems require 
simply to do their network's work. 

WITH TWO BOARDS TO CHOOSE FROM, 
THE COST GOES WAY DOWN. 

We now have two Personal Connection inter¬ 
face boards, with two levels of intelligence 
and two prices. At stations on the net where 
this additional offloading intelligence isn't 
required, plug our newest, most economical 
Personal Connection board into the PC, and 
bring your cost-per-connection down to 
where it would he tough to justify buying 
anything less. The full network functionality 
is all there with either of the two interface 
boards,- they can be used interchangeably on 
the network and it makes no difference to 
network users. But now, with the option to 
pay for only as much intelligence as you need 
at each station, we've made it possible to 
have a real network at PC network prices. 

IT'S POSSIBLE BECAUSE THESE ARE 
NET/ONE® PRODUCTS. 

They are the newest extension of Net/One, 
the general purpose local area network 
system that can turn all the equipment you 
have now, no matter who makes it, into a 
fully functional, high performance network. 
Broadband, baseband, fiber optics. Main¬ 
frame to mini to micro. Local to remote. 

Give us a call. Ungermann-Bass, Inc., 
2560 Mission College Boulevard, Santa Clara, 
California 95050. Telephone (408)496-0111. 

Net /One from Ungermann-Bass (P 
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Bank of America found that staying ahead of the 
competition required the best possible systems 
development tools. 


BANKING 
ON INNOVATION 


by Gary Lansman 

Large financial institutions recognize that a 
profitable future depends on innovative ap¬ 
plication of automation to meet their cus¬ 
tomers’ needs. At Bank of America, 
president Sam Armacost states flatly that 
“we are an information processing compa¬ 
ny.” As banking deregulation progresses, 
the trend of introducing more and more 
technology driven financial products to 
meet expanding market needs is expected 
to accelerate. 

Recently, there has been a rash of 
high-tech banking products, which, unlike 
past products whose technology was “hid¬ 
den,” are touted for their technology. In 
fact, the technology is the product’s selling 
point. Home banking with personal com¬ 
puters, nationwide automated teller ma¬ 
chines (ATMs), and debit cards with 
real-time account access are examples of 
such retail customer product innovations. 
Corporate customers can also enjoy the 
benefits of these innovations in micro-based 
cash management systems that are avail¬ 
able to corporate controllers, telecommuni¬ 
cations systems like swift (the Society for 
Worldwide Information and Funds Trans¬ 
fer, built by a consortium of banks about 10 
years ago), which send corporate payments 
worldwide in seconds, or networks that tie 
together foreign exchange dealers on all 
continents to serve capital market foreign 
exchange needs. 

Meeting the need for innovative sys- 
tems-based banking products is the name of 
the game for major financial institutions. 
But how will these new systems be designed 
and built? What tools will be used? Who 
will use them? Can the tried-and-true tech¬ 
niques of the past be expected to meet the 
growing demands for technological 
innovation? 

This article addresses the issue of 
which tools to use in building these sys¬ 
tems. The word “tool” is used in its broad¬ 
est sense. It includes all languages, 
techniques, and processes used in develop¬ 
ing systems. Thus, COBOL, data flow dia¬ 


grams, and strategic systems planning are 
all examples of systems development tools. 
Just as the quality of a modern jet plane is 
dependent on the quality of the tools used 
to build it, the quality of an innovative sys- 
tems-based product is dependent on the 
quality of the systems development tools. 

As the data processing industry has 
grown, so has the number of tools. In the 
1960s, when dp was mostly batch process¬ 
ing on mainframes, tools usually consisted 
of a hodgepodge of internally developed 
functions like transfering files, editing files, 
and monitoring computer resource 
utilization. 

Later, in the 1970s and early 1980s, 
the spectrum of software tools expanded to 
project-estimating tools like Estimacs 
(Management and Computer Services 
Inc.), system life cycle methodologies like 
Method/One (Arthur Anderson Co.), data 
dictionaries like Datamanager (MSP Inc.), 
and nonprocedural languages such as No¬ 
mad II (d&b Computing Services). For 
data dictionaries alone, there are approxi¬ 
mately 39 competitors. 

Experts suggest the rest of this de¬ 
cade will see an accelerated growth in the 
introduction of systems development tools. 
What’s needed now are tools that can be 
integrated across all phases of the systems 
life cycle. A good example is an integrated 
project estimating/tracking system. Such a 
tool would be used to produce project 
plans, monitor progress, perform cost ac¬ 
counting, and maintain project history. 
Firms providing tools that address systems 
development on a broad basis will be fa¬ 
vored by the marketplace. 


A THREE- 

PART 

PROCESS 


To help Bank of America 
manage the tools em¬ 
ployed in systems devel¬ 
opment, we built a 
process that has three fundamental compo¬ 
nents: a System Development Tools Portfo¬ 
lio, a Systems Development Productivity 
Measurement Technique, and a Strategy 
for Change. The process has proved effec¬ 
tive in assessing systems development orga¬ 


nizations ranging from large centralized dp 
divisions to small distributed dp units. It is 
also effective for evaluating and improving 
the tools used to build systems for micros, 
minis, and mainframes. In short, the pro¬ 
cess is versatile, and organizations benefit 
from its use. 

The System Development Tools 
Portfolio (sdtp) (Fig. 1) is a comprehensive 
model of systems development techniques 
and processes used by Bank of America. 
Tools in the portfolio are partitioned into 
three levels: strategic level tools, manage¬ 
ment level tools, and operational level 
tools. This partitioning, based on R.N. An¬ 
thony’s classic business organizational 
model (from his book, Planning and Con¬ 
trol Systems: A Framework for Analysis, 
Harvard University Press, 1981), is partic¬ 
ularly appropriate since an important mo¬ 
tive for employing the SDTP is the 
promotion of the management of systems 
development activities like any other busi¬ 
ness activity. 

Strategic level tools are used to plan 
for systems development. They tend to be 
long term in focus, address issues on a 
broad scale, and consolidate many detailed 
variables such as human, financial, and 
technological resources. These tools are 
used to set the organization’s systems de¬ 
velopment direction. Strategic systems 
planning, human resource planning, and 
steering committees are examples of tools 
found at this level. 

Management level tools help man¬ 
agers aim their resources in the direction 
established through use of strategic level 
tools. Typical management tools noted are 
project tracking/techniques, performance 
review procedures, and service queue 
prioritization. 

At the operational level, we find the 
tools used by those involved most closely in 
constructing a system. During each phase 
of a typical systems life cycle, several tools 
are available to the dp professional. His¬ 
torically, tool development at this level has 
received the most attention. Structured 
walk-throughs, structured design, and CO- 
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Interview questions, based on responses, 
are specifically tailored to the unit being studied. 


FIG. 2 

GENERIC SYSTEMS DEVELOPMENT 
PRODUCTIVITY MAP 


CLUSTER 1 

MEANINGFULNESS OF WORK 
JOB SATISFACTION 
MORALE 



LEGEND 

- MANAGEMENT'S “IDEAL” ENVIRONMENT PLOTTED 

FROM INTERVIEWS 

- USER'S “ACTUAL” RESPONSES TO QUESTIONNAIRE 

— MANAGEMENT'S “ACTUAL” RESPONSES TO QUESTIONNAIRE 

— SYSTEM ANALYST’S “ACTUAL” RESPONSES TO QUESTIONNAIRE 

— PROGRAMMER’S “ACTUAL” RESPONSES TO QUESTIONNAIRE 


BOL are examples of systems development 
tools found here. 

Although the noted tools are gener¬ 
ic and therefore would be expected to re¬ 
main fairly stable over time, the SDTP can 
be modified, as can any portfolio. In fact, 
significant differences would be expected 
for organizations in different stages of dp 
growth. In Fig. 1, there is a bias toward 
information resource management tools in 
the management level tools. This reflects 
the importance Bank of America assigns to 
managing data as a corporate resource. 

At Bank of America, the SDTP is 
used to assess a unit’s systems development 
capability. To do this, we administer ques¬ 
tionnaires, conduct interviews, and analyze 
documentation. From these three activities, 
we can determine what tools a unit has. We 
can also determine the tools a unit ought to 
have to improve its systems development 
productivity. 

To assess an organization’s SDTP, 
we require participation from four broad 
categories of systems development staff. 
Staff are categorized as programmers, sys¬ 
tems analysts, users, and managers. They 
all have different but complementary objec¬ 
tives in the systems development process. 
Therefore, our questionnaires and inter¬ 
views address the unique objectives of each 
group. 

Data from questionnaires adminis¬ 
tered at the beginning of a study serve sev¬ 
eral purposes. First, a preliminary 
assessment for the organization is derived. 
From this background information, early 
assessments can be made on staff skills mix, 
organizational investment in training, etc. 
The information, which permits a judg¬ 
ment on the appropriateness and adequacy 
of training, plays a key role in devising the 
unit’s productivity improvement program, 
described in more detail below. Second, in¬ 
terview questions, based on responses, are 
specifically tailored to the unit being stud¬ 
ied. For example, questionnaire responses 
may indicate there are concerns over the 
adequacy of user participation in systems 
development. In this case, interview ques¬ 
tions would be constructed to further probe 
user participation in each phase of develop¬ 
ment. Third, the completed questionnaires 
provide data to construct the unit’s System 
Development Productivity Map. 

MEASURING This perceptual mapping 
SYSTEMS’ technique is used to mea- 
flllTPIIT sure an d graphically de¬ 

pict an organization’s 
systems development productivity. It was 
developed by Dr. Michael Packer, a pro¬ 
ductivity researcher, to measure productiv¬ 
ity of white collar knowledge workers. 


Using this technique (illustrated in Tech¬ 
nology Review, February/March), systems 
development productivity is divided into 
categories called clusters. For each cluster, 
several related questions are asked in the 
questionnaire. The respondent’s answers 
reflect his point of view and his perceptions 
of the organization’s systems development 
environment. For every question, a choice 
of answers is provided and each answer 
carries an associated weight or value. Based 
on the weighting scheme, a mean value can 
then be calculated for each cluster. The re¬ 
sulting cluster values (or measurements) 
are calculated for the four categories of sys¬ 
tems development staff mentioned earlier. 
By graphically displaying these cluster val¬ 
ues, a map can then be drafted with each 
cluster serving as one axis on the map. The 


resulting map serves as a valuable represen¬ 
tation of an organization’s systems devel¬ 
opment productivity. 

In Fig. 2, productivity has been di¬ 
vided into five clusters. They represent five 
key dimensions of general systems develop¬ 
ment activities. Cluster 1 addresses the 
meaningfulness of work activities. Ques¬ 
tions for this cluster ask the individual to 
indicate the degree of satisfaction derived 
from his job. Cluster 2 deals with the indi¬ 
vidual’s perception of how easy or difficult 
it is to get things done. Cluster 3 probes the 
level of innovation in the work environ¬ 
ment. Cluster 4 addresses the amount of 
teamwork and management support in the 
organization. Cluster 5 deals with goal ori¬ 
entation. For example: are goals explicit? Is 
there timely and effective feedback on pro- 
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The issue becomes one of how to implement the 
productivity improvement program’s 
recommendations. 


gress toward goals? 

This figure shows several superim¬ 
posed maps. One is labeled as the ideal 
map. This map is determined by asking 
managers to sketch their ideal systems de¬ 
velopment environment—the environment 
they would construct to meet their objec¬ 
tives if they were given free reign to do so. 
The other maps are the “actuals.” As men¬ 
tioned above, there is no actual Systems 
Development Productivity Map (sdpm) for 
each subgroup. The benefit of the SDPM 
stems from its usefulness for analysis. For 
example, comparing the ideal map to the 
organization’s systems strategy allows an 
assessment to be made regarding manage¬ 
ment’s understanding of the environment 
that is required to support strategic objec¬ 
tives. By comparing actual maps with the 
ideal map, interesting discrepancies and 
alignments can be observed. Discrepancies 
typically point to organizational weakness¬ 
es, and conversely, where close alignment is 
observed, organizational strengths are re¬ 
flected. sdpms indicate differences in pro¬ 
ductivity of the four subgroups. Where 
significant discrepancies are observed, the 
map provides valuable direction for investi¬ 
gating ways of bringing the subgroups into 
alignment. 

The SDPM provides an excellent 
means of taking a picture of productivity 
before and after implementing a productiv¬ 
ity improvement program. By comparing 
the differences between the two maps, the 
benefit from an organization’s investment 
in change can be measured. For instance, 
improvement in the requirements phase of 
the systems development life cycle might be 
reflected in closer alignment between the 
subgroups, particularly systems analysts 
and users. Another indication of improving 
productivity would be an actual shift of the 
organization closer to the ideal map. 


HOWTO 

IMPLEMENT 

CHANGES 


We can make two impor¬ 
tant observations based 
on analysis of an organi¬ 
zation’s System Develop¬ 
ment Tools Portfolio and measurements 
using System Development Productivity 
Maps: an assessment of the organization’s 
strengths and weaknesses; and the develop¬ 
ment of the organization’s systems develop¬ 
ment productivity improvement program. 

Now the issue becomes one of how 
to implement the productivity improve¬ 
ment program’s recommendations. 

For this, Gloria Bronsema and Pe¬ 
ter Keen’s hypothesis (from their paper 
“Education And Implementation in Mis,” 
the Sloan School of Management, MIT, 
1982), that education is crucial to effective¬ 
ly introduce change, plays a fundamental 



role. Used in this context, education is 
more than training. It brings staff together 
to deal with issues that are not clear-cut, so 
the benefit of many views and opinions can 
be synthesized to expedite learning. By 
building a team, users, managers, and tech¬ 
nicians find their commitment to projects 


growing and being mutually reinforced. 
Everyone involved in the systems develop¬ 
ment experience is able to work closely to¬ 
gether and leverage off one another’s 
growing systems development strengths. 
Effective change requires education based 
on teamwork. 
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Changes in the way systems are developed will affect 
not only technicians, but users and managers as well. 


When introducing change of any software productivity, the organization will The development productivity corn- 

significance, too often the corporate culture not get improved software productivity.” mittee’s charter is to: 
is viewed as an invisible, unchangeable, in- • Evaluate systems development productiv- 

surmountable hurdle that stands in the way CHANGES As discussed, changes in ity proposals. Most proposals would be 
of efficient systems development. Edgar AFFECT the wa ^ s y stems are de- submitted by the development productivity 

Schien wrote in Industrial Management rurDVANr veloped will affect not advocate, but might originate from com- 

Review (Spring 1961) that he saw change only technicians, but us- mittee members themselves or from others 

progressing through three states: unfreez- ers and managers as well. It is therefore es- in the organization. The fundamental re- 

ing, enlightenment, and refreezing. But, sential that senior management sponsibility of each member is to add his or 

how do you unfreeze a corporate culture? commitment is visible to all affected. One her perspective on how proposals would af- 

In addition to the partial answer provided key means of reinforcing that commitment feet the organization’s productivity in sys- 

by the Bronsema and Keen hypothesis, is obtaining the support of senior managers terns development. 

management commitment is an absolute to periodically review productivity in sys- • Support the development productivity ad- 

requirement. Managers get the productivi- terns development. If a data processing vocate, who will need broad-based support 

ty they deserve. Therefore, obtaining and steering committee exists, then it can serve to investigate and instigate changes that 

retaining management commitment re- as an important forum for periodic review, might affect many units. The committee 

quires active attention. Education again Step 2 \ Establish a Development Pro- can be very helpful in mustering such 

serves this purpose by involving managers ductivity Advocate. This step follows a basic support. 

with the process of change. In our past management tenet: If you want something • Promote the need for systems develop- 

studies, managers have seen the payback done, make somebody responsible for it. ment productivity tools, 

from investing in productivity improve- The individual selected as development Step 4: Identify objectives, alterna- 

ment, and this has reinforced their commit- productivity advocate must be experienced fives, constraints. Objectives for the produc- 

ment to make changes that boost in systems development, know the organi- tivity improvement program are important, 

productivity. zation, and be motivated toward improving Michael Packer states: “An organization’s 

In Software Engineering Economics productivity. This persons’ responsibilities productivity cannot always be measured 

(Prentice-Hall, 1981), Barry Boehm sug- include: simply in terms of widgets per labor-hour, 

gests that implementation of systems devel- • maintaining awareness of external system Analysts must account for subjective fac- 

opment productivity improvement development productivity tools and tors ranging from managerial effectiveness 

programs is generally consistent. For that techniques, to customer satisfaction.” Obviously, pro¬ 
reason, the following Context Plan, based • identifying potential systems development ductivity objectives for systems develop- 

on Boehm’s general plan, is used to guide productivity tools and techniques, ment will include reduced costs, quicker 

the change process. The plan can be tai- • evaluating systems development produc- implementation, and less manpower. Other 

lored to include specific recommendations tivity proposals, less quantifiable objectives must also be in- 

(such as project risk assessment), as well as • promoting the need for systems develop- eluded, such as system quality, user con- 

recommendations requiring more defini- ment productivity tools.. trol, and system flexibility, 

tion (such as selection of a systems develop- Step 3: Arrange broad-based partici- For many classes of systems devel- 

ment life cycle methodology). Since many pation. The anticipated changes will affect opment tools, different alternatives are 

decisions typically still need to be made af- many in the organization, not just the tech- available. To evaluate these alternatives, 

ter productivity studies have been complet- nicians. By having managers and users par- consulting assistance may be required to 

ed (e.g., selection of spearhead project), ticipate in the planning phase, two evaluate the tools that are most suitable to 

additional tailoring of the plan is required, advantages are achieved: their enthusiasm an organization. 

The Context Plan does, however, provide a and support are stimulated, rather than 

starting point. their resistance—since they participated in INCLUDE Every organization faces 

The Context Plan has nine steps: building the plan, they have engendered CHECKS IN constraints, including fi- 

1. Obtain senior management commitment to carry it out; and a more ac- ppnTRIA nancial, legal, and hard- 

commitment. curate assessment of the environment is ob- 1 ware considerations, and 

2. Appoint development productivi- tained, which is important in establishing local availability of tool support. These 

ty advocate. the criteria for selection of systems devel- need to be included in the criteria for selec- 

3. Arrange for broad-based opment productivity tools. tion of new systems development tools, 

participation. In large organizations, the creation Step 5: Select systems development 

4. Identify objectives, alternatives, of a development productivity committee is tool. The priority of new tools to be imple- 

constraints. recommended. Its members should in- mented must be decided. Typically, tools to 

5. Select systems development tool. elude: executives, operations managers, the be implemented first are selected on the ba- 

6. Prepare phased implementation. head of the systems development organiza- sis of significant payoff, or because they are 

7. Obtain authority to proceed. tion, the development productivity advo- a prerequisite for a tool offering significant 

8. Implement plan. cate, and key individuals from units payoff. How much change and how quickly 

9. Follow up, iterate plan. planning significant systems development it can be implemented are dependent on an 

This constitutes the macro version projects. Jo get broad-based participation, organization’s ability to absorb change. 

of the Context Plan, but each of these steps the committee can be structured as either a There are limits. Management will face 

breaks down into more detail, as shown in subcommittee of the dp steering committee choices between tools that are easy to im- 

Fig. 3. or as a new working group. Having consul- plement (e.g., project risk assessment, 

Step 1: Obtain senior management tants participate during the committee’s walk-throughs, structured programming) 

commitment. Boehm makes the point: “If early stages can provide valuable guidance and more complex tools that promise great- 

managers do not genuinely want improved in getting organized. er payoff (e.g., a systems development life 
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Many productivity measurements are subjective and 
qualitative rather than quantitative. 


cycle methododgy, structured design, and ductivity committee. At the conclusion of ness of the tools being introduced, 
organizational changes). each committee session, the next educa- Step 8: Implement plan. Implemen- 

Why not do a little of both? Imple- tional agenda should be agreed upon. In tation of the plan will raise an important 

menting an easy-to-use tool such as a proj- setting the agenda, a top-down approach management issue. Frustrations may arise 

ect risk assessment procedure requires very has been successful in initiating spin-off as the organization progresses through 

little effort for such a potentially significant teams to pursue specific systems develop- learning curves associated with using new 

payback. Unquestionably, the implementa- ment productivity objectives. tools. Sometimes, as pressure mounts, sys- 

tion of a change such as the selection and A key planning activity is selection terns developers take short cuts to quicker 

installation of a systems development life of a spearhead project to learn a complex system installation. Management should 

cycle methodology must be carefully new systems development tool and intro- therefore anticipate proposals or tendencies 

planned, and significant effort must be ex- duce its use into the organization. Ideally, to return to “the way things were done be- 

panded to ensure its success. the spearhead project would be modest in fore.” It is at these moments when manage- 

In addition to realizing payback size and would start from scratch. If a proj- ment’s commitment to change must be 

from “quick hits,” this implementation ect fulfilling these criteria cannot be found, clearly demonstrated and understood by all 

sends important signals to the corporate then a project being built in phases might participants in system development, 

culture. It announces and reinforces com- be considered. 

mitment to change in order to increase the Since spearhead projects are used to HOW WELL During implementation, 

organization’s productivity. It helps estab- introduce significant changes into an orga- ARE TOOLS development produc- 

lish the context for further significant nization, it is important to keep the size of ARcnRRPIY? tivity advocate and the 

change, and stimulate the education pro- the projects modest to facilitate successful • development productivi- 

cess in its broadest sense (as discussed earli- change implementation. ty committee are responsible for monitor- 

er), and in a low-risk manner. Step 7: Obtain authority to proceed. ing how well new tools are being absorbed. 

Step 6: Plan phased implementation. Once the plan has been developed, the next Many productivity measurements are sub- 

Education requires planning. Who is edu- task is to obtain the approvals needed to jective and qualitative rather than quantita- 

cation planned for? What are the topics? implement it. Especially since users as well tive. Productivity increases, resulting from 

When will participants be scheduled for as technicians will receive training, period- tools used during early phases of a system’s 

education? What follow-on educational ac- ic assessment and review by the organiza- life cycle, often aren’t realized until later 

tivities are needed? Initially, education tion’s senior management (e.g., steering phases. For example, improvements in the 

should begin within the development pro- committee) is beneficial to maintain aware- requirements phase of systems develop¬ 

ment are reflected in the maintenance 
phase by a reduced number of enhance¬ 
ment requests. As the development produc¬ 
tivity committee and the organization 
become more educated in systems develop¬ 
ment productivity, the methods used to in¬ 
troduce new tools and measure'their 
impact can be expected to become more 
productive. 

Step 9: Follow up and iterate. After 
completion of initial spearhead projects 
and the subsequent tool “rollout” into the 
organization, the development productivity 
committee as well as the development pro¬ 
ductivity advocate will have gained valu¬ 
able experience in promoting change. A 
significant amount of education will have 
occurred. ' 

From this point onward, the focus 
for the organization on ways and means to 
improve productivity is established. New 
technology and customer demand will con¬ 
tinue to boost the delivery of new systems 
and development tools. The development 
productivity committee’s challenge will be 
to act as the leading edge in introducing 
emerging tools into the organization’s Sys¬ 
tem Development Tools Portfolio. ® 

Gary Lansman is technical products 
manager with the Bank of America, San 
Francisco. He has worked in dp for 15 
years, both here and in Europe, diligently 
pursuing ways to improve productivity in 
systems development. 
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What’s the best recommendation 
you can make when you’re asked 
about business graphics? 



The New 
Business Profes¬ 
sional Plotter from 
Hewlett-Packard— 

The 6-Pen HP 7475A 

Today, business professionals are 
becoming more aware of the vital im 
portance of business graphics to their 
success. Tomorrow, they may be asking for 
your recommendation. Here’s some important 
information that will help you. Tell them... 

Make a first impression that lasts 

Truly impressive graphic presentations can create a first 
impression of quality and professionalism that lasts and 
lasts. The way you present your information can be equally 
as important as the information you’re presenting. And that’s 
where the new HP 7475A Business Professional Plotter lets your 
professionalism shine through. 

Standards unsurpassed in the plotter business 


Another choice: 
HP’s low-cost, 
high performance 
Personal Computer 
Plotter 

For the “business on a budget,” you 
may also want a look at our 2-pen 
Personal Computer Plotter, the HP 
7470A. Its low-cost (only $1095) is as 
remarkable as the quality of its plots. With 
many of the same features as the new HP 7475A, 
the HP 7470A plots on media up to 8 Z 2 x 11." It 
stores and caps two-pens, and you can easily change 
the pens for multi-color plotting. 

Send for your FREE “Better Presentations 
Package” today! 

For a FREE sample plot, overhead transparency, and more details, 
mail the coupon below. We’ll also enclose a list of software packages 
you can use right “off-the-shelf.” 


The technical standards of the HP 7475A have no equal for produc¬ 
ing quality graphics. With a resolution of one-thousandth-of-an- 
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point), assures that intersecting 
lines and circular shapes will meet exactly. 

Compatible with almost any personal computer 
in your office and supported on today’s most 
popular graphics software packages 

The HP 7475A quickly “makes friends” with most of the personal 
computers you may already have in your office, including IBM®, 
Apple™, Compaq™, Osborne®, and Commodore™—as well as a 
host of HP computers. You even have a choice of many off-the- 
shelf software packages that give you “first-day” productivity with 
the HP 7475A. 


For the name of your nearest 
Hewlett-Packard dealer call 
toll-free 800-FOR-HPPC. 



HEWLETT 

PACKARD 


1101304 

I---1 

I YES! I want to make the most informed business graphics | 
| recommendation I can. Please send me your FREE “Better | 
I Presentation Package,” so I can learn more about the new HP I 

■ 7475A Business Professional Plotter and the HP 7470A 1 

■ Personal Computer Plotter. I understand I will receive this ■ 

I valuable package without cost or obligation. i 


Name_Title 

Company_ 


Your Choice: 2 media sizes 

While most professional business applications will be satisfied 
with standard 8 V 2 x 11" paper or transparencies, the HP 7475A 
adds the capability of plotting on larger 11 x 17" media, too. 


Address_ 

City, State & Zip_ 

Phone Number ( ) 


The cost? Surprisingly affordable 

The new HP 7475A Business Professional Plotter is an amazingly 
affordable $1895. When you consider the high cost of having your 
graphics prepared by an outside service, you’ll find the return on your 
investment is almost immediate. 


My computer is_ 

Send to: Hewlett-Packard, 16399 W. Bernardo Drive, 

San Diego, CA 92127 

Attn: Marketing Communications 

0 11304 DM8 
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Remember the magic you 
expected when you first purchased 
a PC? 

It's here. 

dBASE HI™ is the most power¬ 
ful database management system 
ever created for 16-bit 
microcomputers. It pulls 
every ounce of energy 
out of your PC and puts 
it to work. 

On top of that, it's 
fast and it's easy. 

You've never seen 
anything like it. 

dBASE El can handle over a billion 
records per file, limited only by your com¬ 
puter system. You can have up to ten files 
open, for sophisticated applications pro¬ 
grams. 

When you have two related files, infor¬ 
mation in one can be accessed based upon 
data in the other. 

dBASE HI now handles procedures, 
parameter passing and automatic variables. 
You can include up to 32 procedures in a 
single file. With lightning speed. Because 
once a file is opened, it stays open. And 
procedures are accessed directly. 

Easier than ever. 


you have to know is what you 
want it to do. 

Our new tutorial/manual 
will have you entering and 
viewing data in minutes rather 
than reading for hours. 

And to make matters 
easier, you get a full screen 
report setup for simple infor¬ 
mation access. 

Faster than no time at all. 

dBASE IE isn't just fast. It's ultra-fast. 
Operating. And sorting. Even faster, is no 
sorting. Because dBASE IE keeps your 
records in order, so you really don't have to 
sort anything. Unless you want to. Then 
watch out! 

What about dBASE IP? 

It's still the world's best database man¬ 
agement system for 8-bit computers. And 
it's still the industry standard for account¬ 
ing, educational, scientific, financial, busi¬ 
ness and personal applications. 

Tap into our power. 

For the name of your nearest authorized 
dBASE IE dealer, contact Ashton-Tate, 10150 
West Jefferson Boulevard, Culver City, CA 
90230. (800) 437-4329, ext. 333. In Colorado, 
(303) 799-4900. 



dBASE HI uses powerful yet simple 
commands that are the next best thing to 
speaking English. 

If you're unsure of a command, HELP 
will tell you what to ask for. 

If you don't know what command 
comes next, a command assistant does. All 


ASHTON -TATE 

©Ashton-Tate 1984. All rights reserved. dBASE III and Ashton-Tate are 
trademarks and dBASE II is a registered trademark of Ashton-Tate. 
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Does this sound like 
an intelligent way to design a system? 


The most costly errors in systems and 
software development today are those 
that are usually detected by trial and error. 
For example, control flow problems that 
are introduced early in the system 
development cycle and do not surface 
until the system is built and tested. 

After thousands of man-hours of design 
work and thousands of pages of 
documentation, wouldn’t it be comforting 
to know that your system will perform 
as required? 

Introducing TAGS,™ Technology 
for the Automated Generation of 
Systems, developed exclusively by 
Teledyne Brown Engineering. 

TAGS is the first automated system 
designed specifically for the field of 
systems/software development in order to 
give computer aided design (CAD) 
capabilities to the systems engineer. It 


WTELEDYNE 

BROWN ENGINEERING 


consists of an unambiguous graphical 
language called IORL ff (Input/Output 
Requirements Language) and a series of 
software application packages that 
automate the system design process, 
documentation, configuration 
management, and static analysis of your 
system specification. TAGS also permits 
computer simulation code to be generated 
automatically from the IORL specification 
which then provides for dynamic analysis, 
statistical evaluation and the fine tuning of 
system and application software long 
before your system is built and implemented 
-an automated capability never before 
afforded to the systems engineer. 

TAGS gives systems/software 
engineers what they have needed from 
the beginning, the ability to finally harness 
the computer to automate and aid in the 
design, testing and maintenance of 
systems. The dramatic cost reduction, 
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accuracy and confidence factors that cat 
be achieved by TAGS hold the promise c 
revolutionizing the field of systems and 
software development. 

Now you can run your system with 
infinitely less fear of error. 

This most necessary approach to 
systems/software engineering is availabl 
to you today by calling or writing: TAGS/ 
IORL Marketing, 300 Sparkman Drive, 
Cummings Research Park, Huntsville, 
Alabama 35807. 1-800-633-IORL. 

(Toll Free). 


TECHNOLOGY 
FOR THE AUTOMATED 
GENERATION OF 
SYSTEMS 
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OFF-LINE 

When American industry went 
from having a casual affair 
with the Japanese style of 
management to being totally 
obsessed by it, the rationale 
was that the Japanese style 
resulted in greater 
productivity. So many vendors 
— especially the microcomputer 
hardware vendors — came out 
with new products specifically 
designed, they said, to 
increase productivity. Riding 
the crest of this wave of 
productivity enhancing tools, 
as they are often pompously 
called, is the lap computer. 
Several vendors produce them, 
but the most common is the 
Radio Shack TRS 80 model 100. 
The computers actually range 
rather little in size, price, 
or performance: they all are 
smaller than a three-ring 
binder, cost slightly less than 
$1,000, and run comparable 16- 
bit programs on a tiny liquid 
crystal screen. If you need to 
process sensitive information 
or intelligence, there are 
models that are magnesium 
encased and meet the Defense 
Department "Tempest" security 
requirements for processing 
classified data. For busy 
executives on the run and not 
privy to sensitive data, there 
are less secure models that 
enable users to do word 
processing and spreadsheets. 

Manufacturers of these 
miniature micros tout how much 
work can be accomplished away 
from the office, at home or on 
the road. The vendors say that 
these devices will make 
employees more productive, and 
keep them in touch with the 
home office while on the road. 
And if the busy executive's 
time permits, it may even be 
possible to do some projections 
or reports. Since the devices 
are a kind of novelty, users 
still get funny looks when they 
whip one of these devices out 
of a briefcase and endeavor to 
be more productive, and that 
does help strengthen the image 
of enhanced productivity. 


The vendors' ads clearly 
intend to reinforce this image. 
They typically show pictures of 
happy executives working on 
spreadsheets and memos while 
traveling on planes and 
commuter trains. Never mind 
that they are not yet 
sanctioned for use by the the 
commercial airlines, although 
one large vendor of these 
devices currently is 
negotiating with the major 
trunk carriers. And if the ad 
people had ever ridden a 
commuter train in the crowded 
Northeast corridor, they would 
have realized that the busy 
exec would certainly not have 
an empty seat to spread out her 
material while tapping away at 
the lap-size device, and might 
not have any seat at all. If 
these machines are called lap 
computers, how do you use them 
when you're standing in the 
aisles with no seat at all? 
Moreover, our exec would not 
likely be smiling — not even 
in the bar car. As for people 
who drive to work or while on 
the job, how many times have 
you seen a someone VisiCalcing 
at a red light? Alas, lap-size 
computers don't enhance 
everyone's productivity. 

Ironically, the issue of 
productivity has been around 
for a long time in other forms. 
From the 1940s well into the 
early 1960s, one group of 
industrial psychologists 
believed that if a defined task 
couldn't be accomplished in an 
eight hour day, either the 
worker was given too much to 
do, or the task had had to be 
redefined. It's a good thing 
the added factor of lap-size 
computers wasn't considered, 
since that calls into question 
whether the workday is indeed 
only eight hours long. It will 
be interesting to see just how 
much more productive the worker 
will be using lap-size 
computers — and in the 
meantime expect the lap-size 
computer vendors to continue to 
stake their claims of enhancing 
productivity. 


MICROGRAPHICS SYSTEMS 

Broadening its line of electronic imaging 
systems, this vendor has come out with an 
“intelligent” microfilmer, a related re¬ 
trieval terminal, and a pair of turnkey 
micrographics systems. The Reliant mi¬ 
crofilmer is claimed to process 700 docu¬ 
ments a minute, storing images on 16mm 
film along with code marks for later re¬ 
trieval. 

The imt-250 terminal handles the 
Reliant’s coded film rolls, retrieving any 
of more than 10,000 document images on 
a roll in “a matter of seconds.” The two 



products have been bundled with an Ap¬ 
plied Digital Data Systems (adds) Men¬ 
tor computer to make the kar-4400 and 
2200 multi-user information systems. 
Each combines standard dbms functions 
with micrographics. The 4400 is designed 
for users handling 3,000 to 7,000 docu¬ 
ments a day, while the 2200 is for those 
handling as few as 500 a day. 

The Reliant microfilmer, slated 
for first delivery in the fall, is priced at 
$19,000 and the IMT-250, available imme¬ 
diately, lists for $15,500. The model 4400 
system, available in August, starts at 
about $76,000, depending on which op¬ 
tions are ordered. Pricing for the 2200 has 
not yet been established. It is to be deliv¬ 
ered in late fall. Eastman kodak co., 
Rochester, N.Y. 
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TERMINAL SERVERS 

This network terminal switch enables us¬ 
ers to connect multiple computer termi- 
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nals to VAXclusters and other systems on 
an Ethernet local area network. Also 
available is a complimentary software 
package that enables users to dedicate 
their PDP-11 computer systems to termi¬ 
nal server functions. Both products pro¬ 
vide users with the means to connect 
multiple terminals in configurations inde¬ 
pendent of specific processing units 
(hosts/nodes). 

The local area transport (lat) 
protocol enables both the network termi¬ 
nal switch, the terminal server, and PDP- 
11 computer-based systems to operate 
with a VAXcluster or other vax/vms sys¬ 
tems in an Ethernet environment. This 
software product allows a properly con¬ 
figured Unibus-based PDP-11 to be used 
as a terminal server. The software can be 
downline-loaded from a host node or 
bootstrapped from disk or tape. 

In addition to load balancing, 
these terminal server products provide us¬ 
ers with layers of security, including the 
ability to lock terminals at the logic level 
from unauthorized use via passwords. 
This locking feature is independent of the 
hosts that a user is logged into. The termi¬ 
nal server enables the hosts in a LAN to 
dedicate more cpu cycles to user 
applications. 

The terminal server can support 
up to 32 terminals. The 32-line version is 
priced at $20,000 and the 16-line version 
costs $14,000 for the hardware and $500 
for the software. The lat- 11 license is 
priced at $3,000. digital equipment 
CORP., Maynard, Mass. 
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MINI APPLICATIONS 

The Personal Mini offers IBM PC/XT users 
the ability to move up from a single-user 
environment to a true multi-user environ¬ 
ment with the capability to run minicom¬ 
puter applications. It consists of the 
PM/16 desktop computer that serves as 


ION PRINTER 

The Series 6000 is a nonimpact page 
printer that is claimed to offer significant 
price and reliability advantages over tra¬ 
ditional laser printers. It is claimed the 
machine can produce up to 60 pages a 
minute, forming page images electrostati¬ 
cally on a dialectric aluminum drum with 
a patented ion generator. Toner particles 



the host system, the InfoShare operating 
system, and up to 16 workstations (either 
IBM pcs, PC-compatibles, or the vendor’s 
PM Workstation) connected to the pm/16. 

The computer operates in a dis¬ 
tributed processing architecture similar 
to a network of personal computers. In 
such an environment, each workstation 
uses its own processor to run applications 
and shares the hardware and software re¬ 
sources of the host pm/ 16 for multiuser 
applications. 

This product is aimed at depart¬ 
ments in corporations that need to share 
the same information, small businesses 
whose data processing requirements are 
expanding, professional offices, and edu¬ 
cational institutions. 

The pm/ 16 utilizes the 80186 chip 
and runs all 16-bit applications and func¬ 
tions as an intelligent disk input/output 
processor. A z80a acts as an intelligent 
I/O processor for high-speed synchronous 
data via eight rs422 serial ports to each 
workstation. It has 256kb of RAM that is 
expandable to 512kb. Mass storage is 
provided by a 46mb Winchester disk 
drive, and capacity can be increased to 
92mb using external drives. 

The system can support one serial 
and one parallel printer. The operating 
system lets users run pc/dos software. 
The system is designed from a hardware 
and software standpoint to support future 
LAN developments including Microsoft’s 
ms/net and IBM’s token ring networking 
architectures. The Personal Mini pm/ 16 
desktop computer with an InfoShare op¬ 
erating system sells for $9,000. pm work¬ 
stations cost $2,000 each. A plug-in card 
for adding new workstations retails for 
$100. televideo sytems INC., Sunny¬ 
vale, Calif. 
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LETTER QUALITY PRINTER 

This vendor is offering a letter quality 


drum are cold-pressed onto the paper as 
the drum rotates against a pressure roller. 

This method is said to be more re¬ 
liable than the hot pressing used in laser 
printers because fewer parts are required 
and less toner is wasted. The product’s 
printing resolution is 240 by 240 pixels 
per inch, enabling letter-quality output. 

The vendor, a joint venture be¬ 
tween Dennison Manufacturing Co. and 
the Canada Development Corp., is selling 
the printer to oems with IBM 3211 and 
Dataproducts interfaces. End-user pric¬ 
ing is expected to be in the $60,000 range. 
Shipments are slated to begin in Septem¬ 
ber. delphax SYSTEMS, Mississauga, On¬ 
tario, Canada. 
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printer that prints at 18 cps, which aver¬ 
ages out to 200 words per minute. The 
printer measures 2014 inches wide, 6 
inches high, and 14 inches deep. 

It has a drop-in daisywheel print 
wheel and a snap-in cartridge ribbon, 
which is available in office supply stores. 
The printer has a 2kb buffer expandable 
to 8kb, or four typewritten pages. Char¬ 
acter sets are standard and include several 
foreign languages. 

The unit has a Centronix-type in¬ 
terface and features three pitch ranges 
plus proportional spacing. A snap-on 
tractor feed is optionally available. The 
printer sells for $600. KAYPRO CORP., So- 
lana Beach, Calif. 
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CAD SYSTEM 

Artech is a computer aided design and 
drafting system for architects and engi¬ 
neers. It is based on the Hewlett-Packard 
32-bit computer, and puts three-dimen¬ 
sional CADD within the reach of small A/E 
firms. The system can be connected in a 
network. It displays two- and three-di¬ 



screen, and enables users to enter opera¬ 
tional commands via a graphics tablet. 
The tablet contains more than 300 direct¬ 
ly accessible instructions. The unit can be 
upgraded with a graphics processor. 

The placement of fixtures, includ¬ 
ing walls, doors, and windows can be ac¬ 
complished by using symbols or patterns 
stored in the computer’s library. It inte¬ 
grates various design components, includ¬ 
ing heating, ventilating, and air 
conditioning. The system electronically 
layers sheets in color, and each layer can 
be shown separately or in combination. 

A relational database, Arbase, is 
also available. It helps users monitor proj¬ 
ects by providing information on costs, 
scheduling, and equipment/supply inven¬ 
tory. The Artech design station costs 
$27,000. A fully configured system, in¬ 
cluding all hardware and software, is 
priced at $59,000. The system also in¬ 
cludes a complete workstation, dual disk 
drive, a D-size plotter, and Arplan, a two- 
dimensional design and drafting program. 
skok systems INC., Cambridge, Mass. 
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The Big Apple Hosts The World's 
Largest End-User Business 
Computer & Communications Show 


Personal Business Computers 
Minicomputers 
Mainframe Computers 
Computer Peripherals 
Work Stations/Computer 
Support Furnishings 
Data Communications 
Voice Communications 
Software 



Word Processing/Records 
Retention & Retrieval Systems 
Electronic Mail 


Microfilm Equipment 
Duplicating/Copy Systems 
Services (education/training, facilities 
management, consulting, etc.) 
Computer Supplies 


Plan now to join over 40,000 corporate executives and MIS/DP professionals 
as they explore the world’s largest exhibition of business computer systems. 


SEE INFO/SOFTWARE ...A SHOW WITHIN A SHOW. 


The Eleventh International 

INFORMATION MANAGEMENT 
EXPOSITION & CONFERENCE 


New York Coliseum • October 1*4.1984 
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! MAIL TODAY FOR REDUCED-RATE TICKETS! j 

| □ Send_ Reduced Rate Tickets. | 

j □ Send_Conference Programs. jf 

I NAME_ J 

j TITLE__ I 

| COMPANY_ I 

j DIVISION_____ J 

I STREET_ | 

j CITY__STATE_ZIP_ j 

■ □ I am interested in exhibiting at INFO 84 | 

■ Call me at (_)_ ■ 

| Mail to: INFO 84 j 

| Cahners Exposition Group | 

| 999 Summer Street, P.O. Box 3833 § 

| Stamford, CT 06905 | 

i_ : _l 









PRE¬ 

HISTORIC 


SNA Gateway—The Missing 
Link in Micro To Mainframe 
Network Communications 

We all know micros are great. So 
are mainframes. But they seem to 
have evolved without any way to talk 
to each other. 

Now, thanks to The Systems Center, 


you can get your micros and main¬ 
frames communicating in a SNA 
environment over which you have 
complete control. And best of all, 
you'll use fewer resources and 
save money. 

Welcome to a historic micro to 
mainframe solution. Welcome to the 
SNA Gateway. The first... the 
complete... the full SNA interface... 
the OMNINET-based, disk/printer 
sharing LAN... the 3270 emulating... 
the 'beyond 3270' intelligent work¬ 
station. The SNA Gateway. 

The fittest... evolved to help you 
survive. By delivering full SNA compat¬ 
ibility. By letting you implement and 
adapt a variety of hardware and 
software products. And by buffering 
you from a rapidly changing 
environment. 



The SNA Gateway connects your 
micros to your mainframe through an 
OMNINET LAN, the most widely used 
and cost effective network available. 
This is the only full SNA Gateway 
which attaches micros to mainframes 
via a local area network. 

SNA Gateway hardware is a stand¬ 
alone 4.5" x 15" x 17" dual processor. 
The Systems Center's SNA software 
resides in the SNA Gateway hardware 
and in each micro workstation. 

What the SNA Gateway delivers is 
the highest order of micro to main¬ 
frame connection, including program 
to program communications. And it 
works with no required changes to 
the host environment or applications. 
You even get a complete network 
diagnostic and trace capability. 

The SNA Gateway, when used with 


The Systems Center's Network Data 
Mover products, also allows the 
unattended, automatic distribution of 
different file types like text, graphics, 
programs and mail bags. In fact, a 
combination of the SNA Gateway and 
NDM gives you the most powerful set 
of network management tools 
available. 

So keep your present systems from 
going the way of the dinosaur. Start 
satisfying your micro users while 
maintaining complete control. 

For more information, call The 
Systems Center at (800) 345-0611 
outside California, and (415) 
345-0611 if you're calling from 
inside California. 

Or write 2988 Campus Drive, 
Suite 325, San A/lateo, CA 94403. 




ONE LANGUAGE. ONE SOLUTION 



In today's Information 
Center environment the #1 
application development tool 
is Information Builders' 
FOCUS. No other product 
offers the productivity and full 
range of functions provided 
by FOCUS...all within one 
nonprocedural language! 

FOCUS' powerful rela¬ 
tional facilities enable you to 
quickly build new systems. 
You can create new files 
within minutes using simple 
English commands, as well 
as query and report from 


existing files (VSAM, QSAM, 
IMS, IDMS, etc.) in your 
Information Center. 

This increases programmer 
productivity by hundreds of 
percent, and allows end 
users to perform their own 
ad hoc queries, reports, finan¬ 
cial modeling, graphics and 
statistical analysis after only a 
few hours familiarization. 

And, there's PC/FOCUS 
too. It expands your PC into 
an Information Center with 
the same relational database, 
screen manager and data 


analysis facilities found in 
mainframe FOCUS. Plus, it 
enables you to download, 
manipulate and/or upload 
data extracted from main¬ 
frame files and DB's, all with 
full FOCUS security. 

The FOCUS system. The 
language that unlocks pro¬ 
ductivity in your Information 
Center. For details write to: 

Don Wszolek, Dept. Ml , 
Information Builders, Inc., 
1250 Broadway, New York, 
NY 10001. 


INFORMATION 
BUILDERS, INC. 

New York: (212) 736-4433 • Washington, D.C.: (703) 276-9006 • St. Louis: (314) 434-7500 • Chicago: (312) 789-0515 
Dallas: (214) 659-9890 • Palo Alto: (415) 324-9014 • Los Angeles: (213) 615-0735 • Houston: (713) 952-0260 
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SOFTWARE 
AND SERVICES 


UPDATES 

Micro software vendors, faced 
with an enormous potential 
market and possessing no 
experience in reaching it, have 
adopted many of the 
distribution techniques of 
other industries, some with 
more success than others. 

Most recently, some vendors 
have begun shipping software to 
distributors and retailers on 
consignment just as they might 
ship second-hand furniture. 

The driving force in that 
direction is Softra Inc., a 
small distributorship based in 
San Diego. 

The Softra system combines 
electronic distribution with a 
consignment-style inventory. 

At press time, 15 major 
vendors, including Peachtree 
and Sorcim/IUS, had endorsed 
the distribution scheme, which 
goes like this: 

The vendor ships one master 
disk of its software to Softra, 
as well as a full stock of 
documentation and little 
diskette holders. Softra then 
uses a proprietary disk 
reproduction system to encode 
the system disk of each package 
onto a high-density floppy 
diskette with extensive 
encryption and formatting 
instructions. Softra leases 
one of these systems to each 
retailer for $100 per month, 
and sends along one copy of 
each modified program so that 
the retailer can manufacture 
the user's copy from the 
master in the retail store. 

The retailer duplicates the 
software onto a standard 
diskette, gives the buyer the 
documentation and the disk 
holder, and concludes the sale. 

The key to the process is 
that the retailer pays 20% of 
the wholesale cost on receipt 
of the documentation, and the 
remainder only after the 
software is sold. Softra's San 
Diego computer polls each 
retailer's machine nightly to 
tablulate customer names and 
addresses, and to bill the 
retailer for packages sold that 
day. The system has an 


impressive array of security 
procedures to ensure that tne 
retailer does not make 
unauthorized copies or in some 
other way defraud the user, the 
distributor, or the vendor. 

The system is currently 
operational only on the West 
Coast, but it has the makings 
of a successful venture. It's 
unclear whether retailers will 
take the plunge or whether they 
will balk at the added red tape 
and security; it's also unclear 
whether corporate users will 
find the Softra technique more 
appealing than other retail 
channels. Without support from 
those two camps, the technique 
cannot succeed. 

The word "integrated" is not 
necessarily synonomous with the 
word "easy." while the vendors 
of integrated software packages 
have succeeded in bringing 
together various modules into a 
cohesive package with uniform 
formats and protocols, they 
have not yet made them easy. 
Still, software vendors often 
confuse the two words when 
marketing their products. 
Whether a spreadsheet is 
integrated with a word 
processing package or stands 
alone, it still must have 
procedures for setting up 
information and using the 
package. Realizing this, some 
template publishers are 
preparing to sell packages that 
act as software overlays to new 
integrated packages such as 
AshtonTate's Framework and 
Lotus's Symphony. 

Robert Lazio, an executive at 
DSS Development in Bloomfield, 
Conn., makers of OptionWare (a 
set of support applications to 
work within the 1-2-3 
environment), says users can 
expect to see more support 
software for their integrated 
packages, because the user will 
not embrace the packages until 
the procedures for setting up 
tasks are simplified. And as 
the software gets more 
powerful, it becomes 
increasingly important to 
improve and simplify that user 
interface. 


HUMAN RESOURCES 

Genesys is a fully integrated human re¬ 
sources management for IBM mainframes 
or plug compatibles in both OS and DOS 
environments. The software package in¬ 
cludes iMS/database and All-Screen, a 
management tool for on-line system de¬ 
sign, as well as benefits, personnel, and 
payroll accounting modules. 

Each human resource application 
is accessible on-line. Users can develop in¬ 
tegrated employee record files for bene¬ 
fits, personnel, and payroll. This feature 
is designed to reduce data redundancy 
and error from duplicate entries. Accord¬ 
ing to the vendor, the segmented struc¬ 
ture of the database permits the software 
to custom generate a user’s system with 
virtually unlimited flexibility and storage 
space. 

The software also offers instanta¬ 
neous benefit calculations, such as one 
which allows a benefits manager to per¬ 
form retirement calculations for an em¬ 
ployee. The vendor updates the system 
with information from government agen¬ 
cies such as the Occupational Safety and 
Health Administration (osha). 

Features for generating a report or 
calculating a projected benefit are English 
language prompted and transparent to us¬ 
ers. The product has pc integration, tele¬ 
communications capability, and 
Multi-Lock, a security system that allows 
the systems administrator to establish ac¬ 
cess rights for each employee. 

The IMS/Database (DL/1) system 
supports CICS and ims/dc. The source 
language is COBOL. The complete Gen¬ 
esys human resource package costs 
$300,000. Individual modules range in 
price from $50,000 to $110,000. genesys 
software systems INC., Lawrence, 
Mass. 

FOR DATA CIRCLE 327 ON READER CARD 

PROPRIETARY SOFTWARE 

The Sybercache Statistical Product (ssp) 
is this vendor’s proprietary software 
package designed for use with its 8890 Sy¬ 
bercache Intelligent Disk Controller. The 
program is designed to help OS/VS users 
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Get involved 
with drugs 
before your 
children do. 



Sooner or later, someone’s 
going to offer to turn your children on. 

It could be their best friends. 

And chances are, you won’t 
be anywhere in sight. 

So what can you do? 

Obviously, the time to talk 
to your children about drugs is before 
they have to make a decision on 
their own. 

Which means you have to 
learn something about drugs. 

Learn the dangers. And learn 
to recognize the signs of drug use. 
Listlessness in your child. Sudden 
drop in school grades. Temper flare- 
ups and staying out late a lot. 

Learn about peer pressure on 
a twelve-year-old. Then show them 
you understand how important their 
friends are to them. But also tell 
them that real friends won’t insist 
they do drugs. 

Check your own personal 
habits. You can’t tell a child about 
the dangers of drugs with booze on 
your breath. 

But it’s through love and 
understanding that you can be the 
most effective. Threatening to tear 
their arms off just won’t work. 

You can get a lot more ideas 
from the booklet, “Parents: What 
You Can Do About Drug Abuse.” 
Write: Get Involved, P.O. Box 1706, 
Rockville, Maryland 20850. 

Remember, it doesn’t always 
happen to someone else’s kids. 

After all, there are over 35 
million drug users in America. 

And they’re all someone’s 
children. 

Jjjji. I A public service of this publication 
GoUTCfl and the National Institute on Drug Abuse. 


Turns 

Spaghetti Code 
COBOL Into 
Structured 
COBOL 
Automatically 


SUPERSTRUCTURE takes your unstructured 
COBOL programs and automatically produces 
structured COBOL programs that are 
easy to understand and maintain. 
SUPERSTRUCTURE provides a simple and 
cost effective alternative to manually rewriting 
those unstructured programs that are a maintenance 
nightmare. Of course you can’t believe it. Let us 
prove SUPERSTRUCTURE works, using your 
programs at your location. SUPERSTRUCTURE— 
the breakthrough you've been waiting for. 
Call today: Marketing Director— 
SUPERSTRUCTURE. 


Group Operations, Incorporated 
1110 Vermont Avenue, N.W. 
Washington, D.C. 20005 
(202) 887-5420 
Offices in Boston, Chicago, Dallas 
Los Angeles, New York 



Put your money where 
your Heart is. 



American 

Heart 

Association 


WE'RE FIGHTING FOR YOUR LIFE 
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For fast relief 


Most computer tapes are a 

pain. 

Because they’re abrasive. 

They’re rough on tape drive 
read/write heads. Pass after pass, 
they wear them down. 

And tough on you because 
of the problems that result from 
worn heads. Like erratic signal 
levels. Dropouts. And, worst of all, 
data loss. 


How do you relieve these 
head aches? By making sure they 
don’t happen in the first place. 

By specifying Memorex! 

Our computer tape is the 
least abrasive available. Because 
we take the pains to make it right. 
Our proprietary “thin coating” oxide 
formulation is so carefully pre¬ 
mixed, dispersed and surfaced that 
it’s uniform to ten-millionths of an 
inch. So there’s little to bump 
your head. 

Our thin coating also makes 
possible the highest output at high 
recording densities. So your data 
is safe, even in extreme situations. 


Abrasivity 

Radicon units 



Memorex 1 2 3 4 

Quantum II L_ 0ther 

Brands-^ 


Radicon Test measurements above are obtained by 
running different computer tapes over an irradiated 
tape drive head. The higher the count of irradiated 
particles rubbed onto the tape, the more abrasive 
the tape. 
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For more information on the 
full line of Memorex quality com¬ 
puter media products, including 
flexible discs, call toll-free: 
800-222-1150. In Alaska and 
Hawaii call collect: 408-987-2961. 


Plus, we house every roll of 
our tape on our SuperReef II. With 
its unique I-beam construction 
and ultrasonically welded flanges, 
SuperReel II is 90% stronger than 
conventional reels. So your tape— 
and your data—is that much safer 
during handling and operation. 

A lot of work. But well worth it 
for a tape that’s tested end to 
end, track by track. And warranteed 
for 25 years. All of which will 
come as a great relief to you. And 
your heads. 


Your Data. 


When it matters, make it Memorex 


MEMOREX 
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TIME & SERVICES 


PC Computer Communications 

lifd^p™I 

announcing 

ABLOCK 

Protocol 

• PC to PC communications 
•Up to 19.2K BAUD 

• Error checking and recovery 

• ASYNC unattended file 
transfer 

• Auto dial and auto answer 

s 750* 


‘Bundled price including 

coprocessor board-S/W expandable to include 3780; 
3270-Bisync or SNA; TTY; VT 52/100 



Information Tbchnologies Inc. 

7850 East Evans Road 
Scottsdale, Arizona 85260 

800-431-3460 


“Creating the Future in 
Computer Communications ” 
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CICS 

USERS 

Screens MadeEasy 

BMS MAPS WITHOUT 
PROGRAMMING 

ONLINE SCREEN DESIGN 

AUTOMATIC BMS CODE 
COPYBOOKS 
DOCUMENTATION 
PROTOTYPING 

ALL 3270 FEATURES _ 

Business Information Systems, Inc. 
3442 Stellhorn Road 
Fort Wayne, Indiana 46815 
219 - 485-9671 
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VAX 11/780 AND PDP-11 
DEVELOPMENT TIME 

NO KIL0C0RE TICK CHARGES / NO CPU CHARGES 

©tfMDComputer. 

7/14 

RSTS/E VMS 


PER HOUR 
CONNECT TIME 



Omnicomputer, Inc. 

.1430 Broadway, New York, N.Y. 10018 
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JOB MARKETPLACE 


-SUN- 

REMOTE 

PRINTING 

FACILITY 

□ Allows the printing of spooled JES 
SYSOUT on most 3270-attached printers. 

□ Reduces the need for expensive RJE 
printers. 

□ Allows you to share inexpensive 
printers among various applications at 
multiple locations. 

□ Improves productivity by providing 
printer support where needed. 

For a free one month trial, call toll-free: 
1-800-441-4203; in PA, 215-341-8700. Or 
write SIS SunData, Two Glenhardie Cor¬ 
porate Center, 1285 Drummers Lane, 
Wayne, PA 19087. 

SIS SUNDAHa 
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PC Computer Communications 

PC 3270 


PC to mainframe as a 3270 
Bisync or SNA 

litilfiirfe™ XT board with 
WllSmJ software 


s 845 


‘Bundled price 

Also available: 3780, Bisync or SNA; TTY; VT 52/100 



Information Technologies Inc. 

7850 East Evans Road 
Scottsdale, Arizona 85260 

800-431-3460 


u Creating the Future in 
Computer Communications n 
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SOFTWARE 

DEVELOPMENT 

MANAGER 

Our micro-computer R&D facility has an immediate opening for a Senior Level Software Engineer 
to manage a team of micro-computer programmers. Must have 5-10 years of in-depth experi¬ 
ence with Z80’s, 8086’s, etc. with heavy emphasis on operating systems such as CP/M and MS- 
DOS. We are looking for a highly motivated professional with extensive knowledge and experi¬ 
ence in software design and in managing the activities of a staff of engineers in a challenging 
R&D environment. Our facility is located in the world famous resort of Hilton Head Island, South 
Carolina, and we offer one of the best compensation packages in the industry. 

For prompt consideration submit a resume, including salary history and salary requirements, to: 

Support Services Manager 

FOXFIRE DEVELOPMENT CENTER 

PO Drawer 6628 
Hilton Head Island, SC 29938 

All inquiries will be held in the strictest confidence. We are an Equal Opportunity Employer. 


One of Denver’s largest financial 
institutions, a national leader in electronic 
banking has a career opening for a 

PROGRAMMER/ 

ANALYST. 

Requirements include a minimum of two 
years experience with COBOL and IBM or 
look-alike hardware. Defer OS/MVS. Com¬ 
mand Level CICS, TSO/SPF, Librarian. Bank 
card processing, HOGAN experience, deposit 
systems, or Assembler language helpful. 

Enjoy a competitive salary and extensive 
benefit package including health and dental 
insurance, relocation, incentive saving and 
more. For immediate consideration send 
resume to. THE COLORADO NATIONAL 
BANK OF DENVER, Personnel Department. 
P.O. Box 5168, Denver. CO 80217. 
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“STUDENTS WITH 
THE LEAST MONEY 
OFTEN HAVE THE 
MOST AMBITION.” 



CHARLES L. BROWN, 
CHAIRMAN, AT&T 

“What do you do if your 
dream is to go to college but 
your family earns less than 
$12,000 a year? 

“You work part-time, and 
sometimes you sacrifice spend¬ 
ing money to pay for classes. 

“That’s what thousands of 
students do at 42 private, pre¬ 
dominantly black colleges and 
universities. Schools where 
almost 25% of the graduates 
have degrees in business—in 
subjects like business admini¬ 
stration, marketing, computer 
science. 

“Our contributions to the 
Fund help keep their tuition af¬ 
fordable. So these motivated, 
dedicated students can stay in 
college. And one day contribute 
to the world of business.” 

Fora brochure on how to con¬ 
tribute, write on your company 
letterhead to the United Negro 
College Fund, Box E, 500 East 
62ndSt.,N.Y,N.Y 10021. 


GIVE TO THE 
UNTIED NEGRO 
COLLEGE FUND. 

A mind is a terrible thing 
to waste. 



A Public Service of This Magazine 
& The Advertising Council 
01983 United Negro College Fund, Inc. 



A little couponwork 
takes the endless paperwork 
out of data base design. 

People involved in data base design have had good reason to be frustrated: They've had to endure 
a maze of endless paperwork and manual procedures so that others may escape it. 

MANAGER SOFTWARE PRODUCTS’ DESIGNMANAGERV provides them with a method of 
carrying out data analysis and data base design quickly and cost-effectively- without endless paperwork. 

DESIGNMANAGER’s central driving force is a modeling dictionary that holds information about 
your organization’s data resource. The content of the modeling dictionary is interactively built up by 
end-users and analysts directly through two complementary methodologies: top-down (Enterprise 
model) and bottom-up (userview model). 

The reconciliation of these two components provides the basis upon which you can construct and 
verify models of your organization’s data, and generate stable, third-normal form logical data base designs. 

DESIGNMANAGER can increase user productivity whether used as a stand-alone system or 
fully integrated with other dictionary-driven products in MSP’s MANAGER family. These include 
DATAMANAGERt the data and information resource management system, and SOURCEMANAGERV 
the COBOL application development system. 

Find out how DESIGNMANAGER can take 
the endless paperwork out of your data base design 
work and increase productivity. Send the coupon 
today. Or call (617) 863-5800 (Telex 710 326 6431). 


MANAGER SOFTWARE PRODUCTS INC 


Offices worldwide: Australasia. Benelux. Canada. Italy. 

Japan. Scandinavia. Spain. Switzerland/Austria. 

U.K./Eire. U.S.A.. West Germany. 
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^ Send me more information about MANAGER SOFTWARE ^ 
PRODUCTS* family of integrated, dictionary-driven product: 

□ DESIGNMANAGER □ DATAMANAGER 

□ SOURCEMANAGER 


Company _ 
Address_ 


City/Slate/ZlP Code_ 
Telcphone Number L_ 


Send coupon to MANAGER SOFTWARE PRODUCTS INC. 

131 Hartwell Ave.. Lexington, MA 02173. 

, Or cull (617) 863-5X00. Telex 710 326 6431 . , . 

|___OS/DA/8J5J 


#r\ 



Take. _ 

. stockXs^ 
m America. 
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Employment Scene 


ON THE JOB 


gues that the congressional report “paints 
too depressing a picture and takes little 
account of the potential growth of em¬ 
ployment in brand-new industries.” 

The 471-page document released 
by the U.S. Office of Technology Assess¬ 
ment (ota), on May 10th, 1984, states 
that plant automation in the U.S. will 
lead to higher unemployment in the 
Northeast and Midwest as people shift 
from “manual to mental work.” It also 
says that even though automation would 
probably improve actual physical work¬ 
ing conditions, it could bring “negative 
effects such as decreasing employees’ de¬ 




UNIVERSITY OF PETROLEUM & MINERALS 
ff'T' V| DHAHRAN — SAUDI ARABIA 

1% *■ /J COMPUTER SCIENCE DEPARTMENT 

LECTURER OPENINGS 

The Computer Science Program has several openings for lecturer positions involving teaching of programming 
languages and the participation in a number of projects among which are the computer-aided instruction and the 
computer graphics projects. The positions are open for the academic year 1985-86, starting September 1, 1985. 

ACADEMIC QUALIFICATIONS AND EXPERIENCE 

Candidates are expected to have Master’s Degree in data processing, computer science program, or an 
equivalent degree in a related field, with a working knowledge and/ or experience of Cobol, Pasca, 370 Assembler 
Language, Fortran, PL/1, data base organization, operating system, or similar areas. 

Facilities available are IBM 370/158, IBM 3033, and various minicomputers and microprocessors. 

Language of instruction is English. 

Minimum regular contract for two years, renewable. Competitive salaries and allowances. Air conditioned and 
furnished housing provided. Free air transportation to and from Dhahran each year. Attractive educational 
assistance grants for school age dependent children. All earned income without Saudi taxes. Ten months duty each 
year with two months vacation with salary. There is also possibility of selection for the University’s on-going 
summer program with good additional compensation. 

Apply before December 31, 1984, with complete resume on academic, professional and personal data, list of 
references, and with photocopies of certificates, diplomas and degrees, including home and office addresses and 
telephone numbers to: 

UNIVERSITY OF PETROLEUM & MINERALS 

HOUSTON OFFICE, DEPT. 285 

5718 WESTHEIMER, SUITE 1550 

HOUSTON, TEXAS 77057 





gree of autonomy and creativity.” 

Warren feels that this study, like 
most others predicting the future, takes 
little account of the potential growth of 
employment. For example, he says, “the 
introduction of automatic telephones re¬ 
moved most operators from the system. 
The result, however, was far more em¬ 
ployment opportunities in manufactur¬ 
ing, servicing, and marketing. And even 
four years ago, who could have predicted 
the number of jobs created by the explo¬ 
sion of the personal computer business 
and related fields?” 

Warren also says that this growth 


QUE SERA, SERA 

The world is changing, and so is the job 
market. The information age, like the in¬ 
dustrial age before it, is creating new jobs 
while rendering others obsolete. 

There is much argument over ex¬ 
actly what kind of impact new technol¬ 
ogies will have on current unemployment 
levels. Now Anthony Warren, chief exec¬ 
utive of PA Consulting Services (a tech¬ 
nology and management consulting firm 
based in Princeton, N.J.), has issued a re¬ 
lease disputing a recent congressional 
study that predicts higher unemployment 
due to factory automation. Warren ar¬ 
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Ma Bell’s 
retired. 



And look who’s taking 

her place. 


A whole 
new breed. 

Forget everything you’ve ever 
heard about working for a utility. 
You know, all that stuff about 
being stodgy and bureaucratic. 
About being followers and 
me-too and yesterday’s news. 

No ATe-Too ’s here. 

At Pacific Bell, we’re just not that 
kind of people. We’re explorers. And 
do’ers. We’re people who enjoy work¬ 
ing on the edge, pushing past it, and 
looking out for what’s needed and 
what’s next. We’re not working on re¬ 
peating yesterday. We’re working hard 
on tomorrow. Designing it. Creating it. 
Making it today’s reality, then moving 
on to the tomorrow after that. It’s a 
commitment we’ve made to our 
customers, and a commitment we’ve 
made to ourselves. 

Join agroup of people not 
an organization chart. 

At Pacific Bell, our people don’t 
work in giant unwieldy subsections full 
of hundreds. We work in small groups. 
We do that for a lot of reasons, the big¬ 
gest of which is that it makes the work 
easier, better, more productive, and a lot 
more enjoyable. 


We’re not following the 
standards, we’re setting 
them. 

At Pacific Bell, we work in a lot 
of different environments, including 
UNIX: which is intended to become 
the continuing state-of-the-art matrix. 
So our people will have a hand in be¬ 
coming the standard bearers. 

We’re pioneers in fiber optics, 
and we are building, in Los Angeles and 
San Francisco, the most sophisticated 
metropolitan communications systems 
in the world. 

We’re brand new, but still 
the most experienced kid on 
the block. 

At Pacific Bell, we never forget 
our heritage. We come from a long his¬ 
tory of communications knowledge and 
innovation. We bring some of our most 
valuable experience with us. And we 
leave behind the excess baggage of 
old-fashioned structure and mired-in- 
tradition thinking. We’re brand new. 

But we're not untried. 

We’re looking for people 
who are looking for a little 
excitement. 

Right now you can be a part of 
one of the most exciting moments in 


American business history. Not only 
will you have the opportunity to work 
at the leading edge, but you will have a 
real chance to help shape one of the 
newest, but most important business 
establishments. Pacific Bell. 

Our Needs Today. 

Our needs today are for data pro¬ 
cessing professionals with 2-5 years of 
experience in the following: 

SPERRY with UNIX. "C”. PL1. 

ECL, FURPUR, MAPPER, CTS, TIR DMS, 
COBOL: IBM with IMS, COBOL, JCL, 
RPG II, VM/CMS, MVS. PL1,ASSEMBLY; 
BURROUGHS with COBOL; MICROS . 
IBM and/or RAIR. 

Opportunities exist in the San 
Francisco Bay Area, Los Angeles 
and San Diego. 

Please send your resume to Pacific 
Bell, Management Recruitment, One 
Montgomery Street, West Tower, Room 
912, Dept. DM815, San Francisco, CA 
94104. We are an equal opportunity 
employer. 


A Pacific Telesis Group Company 



pacificHbell 


There’s a whole new breed 
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will only be obtainable if senior managers 
are trained in the deployment of the new 
tools. His complaint is that “the ota re¬ 
port does not address this key issue. 
There is no point in training technicians if 
we do not train our business leaders. Over 
the next 15 years, our economy will be 
driven by its manufacturing strength. We 
must ensure that corporate strategy in¬ 
cludes manufacturing strategy as a cen¬ 
tral element.” 

Meanwhile, the people at Kelly 
Services have also offered some job mar¬ 


ket forecasts for the next 11 years, and 
have come up with some interesting 
numbers. 

For instance, they say that total 
employment of 101.5 million in 1982 will 
soar to 127.1 million by 1995. That means 
a 25% increase in the work force (white 
collar workers now make up about half of 
the current total).The Kelly report says 
computer and communications technol¬ 
ogies will provide new jobs in fields like 
robotics and knowledge engineering, 
while reducing the need for other jobs 


such as stenographers, postal service 
clerks, and data entry operators. 

The need for certain workers will 
increase dramatically in this period, they 
say. For instance, Computer specialists 
are expected to increase to 943,000 in 
1995 from 521,000 in 1982 (a growth of 
81%). The number of secretaries will in¬ 
crease 29%, to 3.2. million in 1995 from 
2.4 million in 1982. 

Their jobs are changing as well. 
Currently 58% of all secretaries spend at 
least half their time using word process¬ 
ing equipment. In the nation’s 1,300 larg¬ 
est companies, as many as 80% of all 
secretaries have access to and use wp 
equipment. In fact, the report claims that 
98% of these companies use electronic 
equipment ranging from electronic (mem¬ 
ory) typewriters to desktop computer ter¬ 
minals and communications networks. 
The most important reason companies 
gave for buying automated equipment is 
“improving worker productivity.” 

Kelly’s study says that between 
now and 1986, U.S. businesses are going 
to spend about $ 1 trillion on information 
processing equipment and personnel to 
run and maintain such systems. 

RECRUITMENT AID 

If you have a job to fill, you might be in¬ 
terested in getting a copy of Deutsch, 
Shea & Evans’s 10th annual Recruitment 
Manual, which lists information on more 
than 800 individual print media that are 
available for recruiting purposes. 

The 1984-1985 guide includes the 
names of 250 daily newspapers, 250 spe¬ 
cialized trade and professional journals in 
fields ranging from accounting and bio¬ 
science to robotics and training, as well as 
24 Canadian newspapers. Most of the 
items include circulation, frequency of 
publication, and advertising costs. 

There are listings of the 92 special 
career issues or supplements scheduled by 
U.S. newspapers through May 1985. 
Many of these are devoted to specialized 
career areas such as engineering, edp, 
medicine, and business. There is also a list 
of 100 campus publications that may be 
valuable to recruiters, and 40 national 
periodicals that reach minority groups 
and women in various professional and 
business categories. There are 33 profes¬ 
sional and trade journals that utilize di¬ 
rect mail response cards. 

Another list of 32 professional hu¬ 
man resource publications may not be 
strictly for recruiting purposes, but is rel¬ 
evant to the information needs of person¬ 
nel and human resource executives. 

The Recruitment Manual is avail¬ 
able for $25 from Deutsch, Shea & Evans 
Inc., Publications Dept., 49 East 53rd St., 
New York, NY 10022 (212) 688-0500. 

—Lauren D'Attilo 


© UNIVERSITY OF PETROLEUM & MINERALS 
DHAHRAN - SAUDI ARABIA 
COMPUTER SCIENCE & ENGINEERING DEPT, 

The Department of Computer Science and Engineering will have faculty positions in 
computer science and engineering open for the academic year 1985-86, starting September 
1, 1985. 

ACADEMIC QUALIFICATIONS AND EXPERIENCE 
Ph.D. in Computer Science or Computer Engineering or in a closely related discipline 
with emphasis in programming languages, data base-organization and structure, microp¬ 
rocessors, operating systems, data processing, system analysis, digital design, computer 
architecture, and software engineering, micro-electronics and robotics. 

The department offers an undergraduate program in computer science and engineering 
and a master program in computer science. 

Computing facilities available include a computer-aided-instruction center based on an 
H P3000 and a number of microcomputers, a computer-graphics center with a V AX 11/78 
and number of work stations in addition to an IBM 360/158, IBM 3033 and various 
minicomputers and microcomputers. 

Language of instruction is English. 

Minimum regular contract for two years, renewable. Competitive salaries and allowan¬ 
ces. Air conditioned and furnished housing provided. Free air transportation to and from 
Dhahran each year. Attractive educational assistance grants for school age dependent 
children. All earned income without Saudi taxes. Ten months duty each year with two 
months vacation with salary. There is also possibility of selection for the University’s 
on-going summer program with good additional compensation. 

Apply before December 31, 1984, with complete resume and academic, professional 
and personal data, list of references, publications and research details, and with photoco¬ 
pies of degree and/ or transcripts, including home and office addresses and telephone 
numbers to: 

UNIVERSITY OF PETROLEUM & MINERALS 
HOUSTON OFFICE, DEPT. 283 
5718 WESTHEIMER, SUITE 1550 
HOUSTON, TEXAS 77057 
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Tlh® 3270 alternative designed 
for flhe way ttlhe ©fiber half work 


Telex new 078 and 079 people compatible terminals. 

3270 compatible on the inside. People compatible on the 
outside. Now you can have IBM alternatives that are compatible 
with the other half of your 3270 system. The people half. And 
since they're from Telex they feature the only kind of com¬ 
patibility we know. True compatibility. 

For the people half. Ergonomics. A ten dollar word that can 
mean millions. Because it's a design concept that makes people 
part of the design process. Which makes people and machines 
work together more efficiently. More productively. With Telex that 
means displays and keyboards that move and tilt to fit the user. 
Screens and keys that are easy on sight and touch. It means 


lower profiles and reduced sizes to make better use of the 
workspace, too. 

For the 3270 half. The 078 and 079 are from Telex, a recog¬ 
nized leader in 3270 terminals. So you know you're getting true 
IBM device compatibility. Along with the Telex nationwide 
network of service and support. 

On the whole. IBM compatibility from the company that's 
helping to establish the industry's standards. People compatibility 
based on the standards set by the world's leading ergonomic 
designers. Both standards that will someday be the rule are part 
of these exceptional new Telex products today. And part of a 
whole new line of people compatible products for tomorrow. 



The innovation continues ... 

Telex Computer Products, Inc., 6422 E, 4!st Street, Tulsa, Oklahoma 74135 (918) 627-1111 

Regional Sales Offices Cherry Hill, NJ/|609) 665-8066 • New York, NY/(2I2) 599-7220 • Southfield, Ml/(313) 358-1195 • Atlanta, GA/(404) 

955-7745 • Rosemont, IL7|3I2) 298-9800 • Garden Grove, CA/(7I4) 898-9833 

Federal Marketing Springfield, VA/(703) 922-9333 • Canada Willowdale, Ontario/(4I6) 494-4444 

International Addison, TX/(214) 931-8511 
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You are cordial'ty invited to attend the Eleventh Annual 

Computer Security Conference 


INS 


GENERAL SESSIONS 

Nine expert speakers will address a wide range of today’s 
vital security issues. Whatever aspect of computer security r 

you’re involved with day-to-day. these sessions will broaden 
your professional perspective and help you do your job 
more effectively. This year’s guest speakers include Judge 
William H. Webster, director of the FBI. 
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WORKSHOPS 

60 workshops will be offered over the three-day Confer¬ 
ence. Participants can attend 6 of these 1 ^-hour sessions, 
led by experienced practitioners, that cover the entire 
spectrum of computer security concerns. You’ll find some¬ 
thing useful no matter what your area of interest or level 
of experience. 


GRADUATE PROGRAM 

This special 2-day program is designed to meet the needs 
of the advanced computer security professional with at 
least 4 years experience. There is no extra charge for this 
program, but space is limited. 

EXHIBITION 

Don’t miss this opportunity to attend the National Com¬ 
puter Security Exhibition, the only one of its kind devoted 
solely to computer security. You’ll see the latest in security 
products and services. 



PERSONAL NETWORKING 

The value of this Conference is much more than the formal 
program; it’s also an unparalleled chance to meet profes¬ 
sional colleagues, to share your headaches and experiences 
with people who really understand what you’re up against 
It’s a once-a-year opportunity to significantly expand your 
network of contacts, enabling you to exchange ideas when 
you return to the job. Using a variety of mechanisms 
throughout the Conference, CS1 makes this interaction 
happen. 


Here’s What Attendees Said About Last Year’s 


FINANCIAL 

a “Still the premier computer security 
conference! An interesting and diverse 
program, well-organized and a great 
opportunity for information.” David 
Puttock, Data Security Planner, Bank of Montreal 

“The best forum for exchanging security problems and 
solutions—presents 'state-of-the-art' & related topics 
in a concise fashion!" Christine Jermyn, EDP Security 
Analyst, Mutual of New York 

“I was concerned that the conference could become 
repetitive over the years. But CSI listens to its members 
as Is evident with the Graduate Program. Another 
great job!!!” Frank A. Sydor, Security Analyst, First 
National Bank 

“I’ve been active in arranging security educational 
seminars at the regional and international level and 
you, your staff, and all the people that participated 
should be congratulated for one of the finest jobs I’ve 
seen.” Daniel T. Cumberledge, V.P., Lincoln First Bank. 

“Overall, high quality. Useful in all aspects.” David E. 
Farquhar, V.P., Nat'l Bank & Trust Co. of Norwich 

“Excellent; it really Is a good opportunity for getting 
up-to-date on the data security field.” Naftali Fasten, 
Asst. V.P., Republic Nat'l Bank of N.Y. 

“Very good conference. Great opportunity to exchange 
Ideas with others in the field. Management of the 
conference was excellent.” Dixie Alexander, Man¬ 
agement Support Assistant Bank of Virginia 

“Excellent!! I picked up a great deal of Information & 
ideas that will be very useful in my field (disaster 
contingency planning). I also liked the luncheon 
seating by job title, industry, & special Interest” 

James McClelland, Computer Operations & Facilities 
Manager, Suburban Bank 


“Overall, the conference was very good. I could see CSI 
had put a tremendous effort into it and CSI deserves 
credit” Chung Yau, EDP Auditor. Long Island Trust 

“An excellent forum for frank Interaction on secu¬ 
rity/control issues (past present & future).” EH. 

Perley, Manager, Royal Insurance Canada 

“Excellent program presented by professionals in a 
no-nonsense program schedule. Lunches were good.” 

Joseph F. Heissler, Dir. of Operations, Country Mutual 
Insurance Co. 

“’Job well done’ CSI.” John Cusick. EDP Auditor. First 
Nat'l Cincinnati Corp. 

“Well managed. Informative, & enjoyable.” Joseph B. 
Mihalyi, Systems Analyst New Jersey Blue Cross 

“Of all the computer security conferences I have 
attended, this one Is a must for computer security 
personnel.” Joseiyn Mascarenhas, Data Security Off., 
First & Merchants National Bank 

MANUFACTURING 

"Excellent—one of la kind—seems to have something 
new every year.” D.R. Lamberth, Security Specialist Gulf 
Oil Corporation 

‘Terrific—this Is my third conference and, amazingly, 
It gets better every year.” Ray Evans, Security Analyst, 
R.J. Reynolds Industries, Inc. 

“ A very excellent conference that was extremely well 
planned; the best I ever attended. The Graduate 
Program is an excellent program to view several topics 
with experienced security managers.” John 0. Tosatto, 
Supv., Database Security, PPG Industries 

“High quality and content of sessions and workshops 
presented In a practical and usable manner. Thank you 
for another cost-effective and beneficial conference.” 

Ezra W. Brooks, Security Coord., Burlington Industries 


“An excellent forum to learn from a cross-section of 
security practitioners. The exhibition was a great idea 
to expose us to many products available.” Steve Cullen. 
Sr. EDP Auditor, U.S. Tobacco Co. 

‘The conference was Invaluable In my selection of 
security software.” Paul Frazer, Mgr, Technical Support, 
Kennametal Incorporated 

"Best organized conference I ever have attended.” 

Donald W. Horner. V.P. Systems, Colwell Systems 

“In a year of severe cost restraints, worth every 
penny!” Ansgar Mantel, Manager. EDP Audit, Domtar, 

“The conference provides a wide variety of Information 
for each of the professions involved In computer 
security: specialists, auditors, and DP personnel.” John 
Noe, Contingency Recovery Coordinator. Armco 
“Very good conference. A well organized learning 
experience. Well worth the trip.” Michael Adams, Supv. 
EDP Audit, Royal Canadian Mint 

“Very educational, eye-opener. Wish that I had the 
opportunity to attend a conference like this before 
starting my duty as an EDP security officer.” Norman 
Dang, EDP Security Officer. Texas Instruments 

“Very good conference. All of the sessions I attended 
were very worthwhile. I’m looking forward to next 
year’s conference In Chicago.” Mary E. Kiley, Mgr.. 
Security Services, Northern Telecom 

‘The conference was very enlightening & an eye- 
opener. Picked up a lot of good pointers and ideas. 
Liked the personal schedule.” Walter R. Mazuryk, 
Security Admin., Sterling Drug Inc. 

“Excellent—as usual.” Rolf Moulton, Sohio 

“A very well managed conference which offered me 
the opportunity to tailor a program to my needs and 
security concerns.” John Yandrisovitz, Auditor, Beth¬ 
lehem Steel Corp. 
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SPECIAL INTEREST SESSIONS ECONOMY 

These optional, unstructured gatherings are organized CSI has worked hard to keep your costs down. Hotel rates 
around specific areas of interest to computer security are quite low for the excellent Hyatt Regency accommoda- 
Dractitioners. The groups create their own agendas, tions, and bargain air travei is available to Conferees, 
explore problems and solutions as they relate to their 

specific needs. ABOUT COMPUTER SECURITY INSTITUTE 

CSI, established in 1974, is the first full-service member- 
AND A HOST OF “EXTRAS” ship organization devoted solely to helping its more than 

A Hospitality Hour, "Time to Unwind” evening entertain- 3,000 members safeguard their EDP resources and 
ment, plus luncheon every day, frequent coffee breaks, a information assets. Services include a bimonthly news- 
streamlined registration process, a specially prepared letter Computer Security, the forthcoming Computer 
Workbook, and your own individualized schedule for the Security Quarterly, a “Hotline” telephone referral service, 
entire Conference. and reduced rates for conferences, seminars, and publi- 


and reduced rates for conferences, seminars, and publi¬ 
cations. CSI sponsors the Annual Computer Security 
Conference and Exhibition (generally referred to as the 
"Computer Security Event of the Year”) and the Annual 
IBM Users Computer Security Workshop. CSI publishes the 
semiannual Computer Security Journal, the 500+ page 
Computer Security Handbook the Computer Security 
Manual, and periodic special reports. The training arm 
offers both standardized and customized in-house training 
courses as well as a full program of regional public 
seminars throughout the U.S. and Canada. For information, 
use the Reader Service Number below, or call or write: 
Computer Security Institute 
43 Boston Post Road 
Northborough, MA 01532 


extra cost 


to maximize your experience 


ONE-DAY SEMINARS (Open to non-Conferees) 

You have the chance to attend one or two of the seven 
optional, full-day seminars offered in addition to the 
Conference sessions. Choose from two offered on Sunday 
and five on Thursday. 

SPOUSES* PROGRAM 

This optional Hfe-day series of sight-seeing tours and 
seminars is offered to Conferees’ spouses (and other 
family members) at CSI’s cost. 


‘A multitude of ideas and suggestions for both the 
experienced and Inexperienced computer security 
practitioner.” James T. Spence, Sr. Staff Member, AT&T 
Technologies 

“The exhibition and personal interchange have been 
veiy valuable for learning about the latest products for 
handling our security needs.” George W. Siegmann III. 
Supervisor, Lockheed Missiles & Space Co. 

“This is the prime source of Information for companies 
to develop and benchmark their security systems. A 
great place to meet and converse with other security 
professionals.” Frank P. Behm, E.I. Dupont Co. 

“Opportunities for an Interchange of ideas are fan¬ 
tastic. Most speakers were excellent.” James S. 
McKinney. Sr. Systems Engineer, Brown & Williamson 
Tobacco 

“This was the best organized and most helpful 
conference I've ever attended.” Bill Miller, Mgr.. 
Standards & Professional Development, Mitchell Energy 
& Development 

GOVERNMENT 

“Conference is the best single source of Information 
on computer security on both the conceptual and 
technical levels. All this expertise in one place is an 
enormous resource for the data security community.” 

Robert Sayre. Security Spec., Social Security Ad¬ 
ministration 

“Superb conference, totally pertinent subjects by the 
best in the business.” Leo G. Miller, Computer Security 
Officer, U.S. Air Force 

“An outstanding event. The topics covered were 
timely. Informative, and well presented. A definite 
contribution to the world of ADP security.” Jerry 
Kushner, Network Security Officer, U.S. Army 
“This was a very good conference In all aspects, 
especially the Graduate Program. Many good con¬ 
nections were made and the Exhibitions were like 
being in a candy store. Very well run as usual and quite 
enjoyable. Just too short” Richard Brinkley, Prog. 
Analyst Bureau of Public Debt 


“As always, a super job. There exists no better forum 
for the exchange of information on computer secu¬ 
rity.” Robert S. Hansel, Capt USMC, DoD Computer 
Institute 

‘Tve attended many data processing conferences. This 
was my first Computer Security Conference—and the 
best of all!” Robert P. Bell. EDP Security Officer, Naval 
Supply Systems Command 

“Highly professional and well-managed conference. It 
Is truly the EDP security event of the year. A wealth of 
information.” Mary Anne Todd, Systems Analyst Naval 
Supply Systems Command SSSG-N 

“Of great interest The best place to interchange about 
security topics.” Michel Dubois, Systems Analyst. 
Government of Quebec 

“I felt the conference was motivating and Inspirational. 
The handouts will be quite useful In enhancing our 
ADP security program.” Robert N. Learn, Head 
Applications Programmer, Naval Surface Weapons Center 

“Well done—tightly ran—solid subject matter.” George 
Mayerchak, Program Analyst Veterans Administration 

“I find the annual ‘plugging In’ with my fellow 
practitioners very stimulating. Will try to bring a team 
next year. I’m proud to be a member of the organi¬ 
zation.” Mae C. Morris, ADP Security Officer, Navy 
Finance Center 

“As usual you did an excellent job in putting this 
program together. It still is the only single source for a 
security administrator to get all the security tools.” 

Horst Rahden, Corporate Security Officer, U.S. Railroad 
Retirement Board 

SERVICE 

“Absolutely the best ‘meeting of methods and minds’ 
for all concerned with security.” Susan Fletcher, Coord 
Sys Mgt, Union Gas Limited 

“Attending forthe 7th straight year. I’m still impressed 
with the high standards and quality this conference 
achieves.” F. Wayne Barnett, Corporate MIS Security, 
Sonat Inc. 


“Conference was veiy well organized. Impressed 
especially with workbook, the individual schedules, 
and the providing of handouts at the workshops.” 

David D. Israel, Chief Staff Auditor, Washington Gas Light 

“I was extremely Impressed by the caliber of general 
speakers and workshop speakers. Overall organization 
of conference Is superb.” William Gieske, Bell 
Laboratories 

“The value of this conference to those attending who 
took full advantage of the various seminars and 
exhibit materials is simply unmeasurable! The con¬ 
ference program for the ‘Graduates’ was excellent in 
content and was most relevant to today’s security 
issues.” Gerald L Huerta, Security Consultant, Martin 
Marietta Data Systems 

“Well structured to provide ‘something for everybody* 
Involved in computer security.” Daniel D. Cottrell, 
Manager-Security, AT&T Communications 

“Excellent, well-managed conference—keep up the 
good work.” C.M. Elliott, Dir., Quality Assurance & 
Security. Martin Marietta Data Systems 

“Enjoyed the conference very much. Felt the material 
presented was Insightful in addressing the concerns of 
today’s security practitioner.” Steve Foley, Sr. EDP 
Auditor, Days Inn of America 

“Overall very informative for auditors, security of¬ 
ficers, and everyone connected with EDP security.” 

James S. Sigmon, Jr„ Computer Security Analyst. Aramco 

“Excellent—Best technical conference I have at¬ 
tended.” Kenneth C. Kendrick, Dir., Internal Audit. 
Informatics General Corp. 

“Stimulating—I accumulated 16 action items in the 
first two days; well worth the cost of the conference.” 

Gerald W. Grindler, Mgr., EDP Security, Southwestern Bell 

“The information I get from this con¬ 
ference Is Invaluable to me as a data 
security administrator. That Is why I 
have kept coming back year after year 
for ten years.” Melvin Swanson, Data 
Security Admin., Borden Incorporated 
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Heart disease or stroke can cheat you 
out of the best years of your life. 


- H 


Those are the years shared with 
people you love. And when a loved 
one is gone, everything changes. 
You can’t imagine the loss, unless it 
happens to you. Last year, nearly 
one million Americans died of heart 
disease and stroke — 200,000 of 
them before retirement age. 

The American Heart Association 
is fighting to reduce early death 
and disability from heart disease 
and stroke with research, profes¬ 
sional and public education, and 
community service programs. 

But more needs to be done. 

You can help us save young lives 
by sending your dollars today to 
your local Heart Association, listed 
in your telephone directory. 





American Heart 
Association 


WE'RE FIGHTING FOR YOUR LIFE 
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An exchange of readers’ ideas and experiences. Your contributions are invited. 


READERS’ 



WHY HAVE 
INFO SYSTEMS 
FAILED? 

“That darn user has no idea what information he wants, and he 
keeps changing his mind about what he said.” 

“Those data processing people take forever to do any¬ 
thing, speak in their own language, and think they know my 
business better than I do.” 

If these and other similar complaints sound familiar, it’s 
because they reflect the sentiments of the majority of computer 
and business people. Recent studies show that most dp organiza¬ 
tions still develop systems and applications without soliciting 
user advice—they only check with them after the system is com¬ 
plete. Indeed, the user’s supposedly larger role in the system 
development process has either been relegated to the back burn¬ 
er or is nonexistent. 

Is there any question, then, why users by the tens and 
hundreds of thousands are rushing to buy personal computers? 
Surely there are many legitimate and valid uses for pcs in a cor¬ 
porate environment; but not when they are bought for the wrong 
reason (to get around dp!), or will be misused and, in the long 
run, create a chaotic, potentially dangerous scenario. This is es¬ 
pecially true when considering the value, benefit, and essentially 
crucial nature of having corporatewide data where everyone in 
the organization talks about the same information in the same 
way. In other words, where something means the same thing to 
everyone! For example, what do you mean when you say “prod¬ 
uct cost,” or “full sales value,” or “head count”? 

A company’s data are a critically important resource and 
can’t be allowed to be fragmented, hoarded, stolen, or uncon¬ 
trolled. Yet that often happens when frustrated users buy pcs (as 
“oscilloscopes,” “calculators,” “av equipment,” or whatever 
else shows up on the purchase order) because they can’t have 
their informational requirements satisfied by dp. Recently, there 
have been numerous attempts by the dp community to provide 
Band-Aid solutions like information centers, fourth generation 
languages, prototyping, and decision support systems. 

All of these are attempts to let the users “do their own 
thing,” and in many cases they provide very valuable assistance. 
Unfortunately, as with most panaceas, they are oversold, over¬ 
promoted, and stand a good chance of only increasing the user’s 
frustration. For instance, if an organization’s databases have not 
been properly built to have sharable, consistent data, fourth gen¬ 
eration languages or information centers won’t help users re¬ 


trieve the exact data they want. The problem is compounded if 
the data come from different places and if they have different 
names or meanings wherever they appear. These are some of the 
reasons why it may really take data processing so long to pro¬ 
duce what appears to the user to be a simple request. Similarly, 
prototyping, decision support systems, and so on are all good 
tools, but must be used in the proper context and with the right 
planning and databases in place. 

The basic truth is consistently overlooked. You must un¬ 
derstand your business before you can either automate it or de¬ 
velop information system support for it; you must know what 
you do and how you do it before you can improve or change it. 
Once this understanding, is developed and communicated, the 
users and technicians can work together and make effective use 
of these new and powerful techniques. 

Why does this situation exist? If we temporarily put aside 
the professional disdain many dp folk have for the “less than 
sophisticated and unimaginative user,” there are some clearly 
identifiable reasons why this disastrous communications gap ex¬ 
ists. If we go back to the dark ages of punch cards and the first 
generation business computers— univac I, ibm 650 and 705, 
etc.—the first programmers and system analysts actually were 
the users, or at least came from the using functions. Most com¬ 
panies, at that time, took people from functional areas, such as 
manufacturing, accounting, and sales, and taught them pro¬ 
gramming and system design. Thus, the first systems, applica¬ 
tions, and programs were written by users who understood their 
own business area. Generally, the systems developed were not 
very exotic since they primarily automated the repetitive, cleri¬ 
cal activities and other similar tasks of the business functions. 

This situation remained essentially static for a number of 
years until, slowly but surely, the retrained users became com¬ 
puter and data processing professionals and were no longer ac¬ 
countants, purchasing agents, and manufacturing/material 
analysts. Indeed, because of the rapid growth in data processing 
and the lack of qualified people, these ex-users were now forced 
to deal with many areas outside of their original expertise. 

Rapid progress in technology spawned such new and 
wondrous things as operating systems, terminals and on-line 
systems, higher-level languages (cobol, fortran, pl/1), data¬ 
bases and database management systems, and so forth. This on¬ 
slaught of technology swung the pendulum completely away 
from the original starting point of the “user turned 
programmer.” 

The new, predominant mode for bringing people into an 
information system organization, (aside from the rampant pirat¬ 
ing of experienced people from the other companies) became the 
hiring of new or recent college graduates. The nation’s colleges 
and universities had now developed computer-oriented curricula 
and were beginning to produce computer science graduates. 
While the curricula, in general, produced people that were aca- 
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Visual Technology, Inc. 97 
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demically oriented, they did have a very solid, basic computing 
foundation. 

This combination of technically oriented people and the 
overabundance of new technologies has led to our current state 
of superspecialization. We now have systems programmers who 
work mostly with operating systems, computer science experts 
who work with compilers, database administators who work pri¬ 
marily with databases, and so on. Most of the other graduates 
(nonspecialists) have become generalists—-systems analysts or 
programmer analysts, depending on what titles their respective 
companies adapt. These technically oriented people have be¬ 
come the dp experts whose jobs are to help users manipulate 
their information systems to meet their business requirements. 

For the most part, these dp people have had no training 
in what business is, what is involved, or how to find out what 
that is. What’s even worse, in many cases they haven’t cared. 

During the past 10 to 15 years, technicians have general¬ 
ly taken the position that they were the experts and it was the 
user’s responsibility to tell them what the requirements were. 
What’s more, the user should express those needs in terms the 
dp expert could understand! Only then would a systems design 
be created that would hopefully meet what the technician 
thought the user wanted. In many cases, the dp people decid¬ 
ed—on their own—to “improve” the way the system worked. 

Of course, much of this was done incorrectly, poorly, 
irresponsibly, and many times with acrimonious results. Logi¬ 
cally, then, dp organizations are not well respected by the users, 
and vice versa. So we now see users buying personal computers, 
pushing for information centers, and so on, to try and get 
around dp to get the information they need. 

While we are sympathetic to the reasons for this dichoto¬ 
my, the situation must change. The only way this crucial com¬ 
munication barrier will be smashed once and for all is to have 
the users and dp people truly work together in defining and un¬ 
derstanding what the business is, what it does, how it does it, 
and what data it needs. 

There are now methodologies and technologies, which 
have been developed at great expense over a long period of time, 
that make dramatic strides in solving these problems. They are 
not inexpensive. They require a change in the way dp people do 
things, an organizational/corporate commitment to a new way 
of doing things (e.g., do it right the first time), and the recogni¬ 
tion, by most companies, that they had better start now or be left 
behind in this highly competitive business world of ours. Only 
then will computing systems, with their benefits of productivity, 
reliability, and accuracy, be properly supportive of the corpora¬ 
tion. If this evolution begins now, during the coming years the 
two groups will merge to become businesspeople with an excel¬ 
lent knowledge of their business and how computers and infor¬ 
mation systems can support their business goals and objectives. 

—Herb Jacobsohn 
Burlington, Massachusetts 


ORATORIO 


The campaign’s grotesque 
And needs to be muter 
When they promise a desk 
Under every computer. 


—Edmund Conti 
Summit, New Jersey 


If you’d like to share your opinions, gripes, or experiences 
with other readers, send them to the Forum Editor, 
Datamation, 875 Third Ave., New York, NY 10022. We 
welcome essays, poems, humorous pieces, or short stories. 


148 DATAMATION 
































































































• A diagnostic service that's based on 
constant research and evaluation of 
all known MVS software problems . 

• A unique service that helps your 
installation tackle the MVS software 
maintenance dilemma. 

• The only service that lets you control 
the balance between corrective and 
preventive software maintenance—a 
major advancement in MVS installa¬ 
tion management. 

When you subscribe to MVS/PAS, you receive 
both a current data base and a software main¬ 
tenance analyzer. Every two months, the data base 
is updated on the basis of intensive research by 
Morino Associates and is sent to your installation. 
You then use the analyzer to produce maintenance 
reports that are up-to-the-minute. 

In this way MVS/PAS encompasses five easy 
steps to software maintenance control. It allows 
you to avoid the delays that until now have been 
inevitable and leads to a system with increased 
availability and capacity. It conserves your install¬ 
ation's most valuable resource, the time and talent 
of your systems personnel, because Morino 
Associates does the research for you. And does it 
continuously . 

Yes, MVS/PAS alertsyou to important problems 
that are currently or potentially applicable to your 
installation. It allows your systems managementto 
prioritize the problem resolution process so that 
the appropriate action can be determined and 
scheduled. 

The sooner you learn about this new service, 
the sooner your installation can achieve software 
maintenance control. So, call or write for your 
descriptive MVS/PAS brochure now —even before 
you submityour next APAR or apply your next PTFI 
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collects data from multiple 
sources: 

• Field experience 
. INFO/MVS 

• Early Warning (EW) microfiche 
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|IM performs continuous research 
and analysis of data. 
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keeps the data base current. 





G) You use the MVS/PAS Software 
Maintenance Analyzer to run 
installation maintenance 
data against the A i i » 

MVS/PAS Data Base from 



CD 


You produce your custom maintenance 
reports: 

• Data Center Management 

• Systems Management Summary 

• Systems Problem Index 

• Severity/Problem Index 

• Problem Detail 


MORINO ASSOCIATES 


8615 Westwood Center Drive • Vienna, VA 22180-2215 • U.SA. • Tel: (703) 734-9494 
103 St. Peter's Street • St. Albans, Hertfordshire • England AL1 3EN • Tel: (0727) 37464 
Lindemannstrasse 47 • D-4000 Dusseldorf 1 • Federal Republic of Germany • Tel: (0211) 6790058 
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The Conference 
that covers 

what you need 
to know in 

Federal ADP! 



Federal ADR Record attendance expected. Register early to reserve 
your place. Send the coupon. Or call 800-343-6944' Toll Free* 

Spetial DOD Track! Three-day program on 

MISSION CRITICAL COMPUTER RESOURCES 
focuses on leading-edge technological developments. 


With its theme, “Harnessing ADP Technology,” the 1984 Federal 
Computer Conference offers you a unique opportunity to catch up 
on today’s advances, and explore how best to use them to support 
agency missions. 

This year’s Program — the most comprehensive yet — includes over 
50 seminars, sessions and workshops, with over 130 outstanding 
speakers. You’ll cover what’s new in ADP software, voice/data 
communications, computers, peripherals and accessories. You’ll attend 
sessions designed to update your knowledge of today’s management 
tools, and how to use them effectively. 

And, you’ll get a first-hand look at 
hundreds of exciting new 

products at Washington’s , _. 

leading computer exposition. \ O 

Plan now to attend the 
Conference that covers 
what you need to know in 
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Copyright © 1984 National Council for Education on Information Strategies 


*ln Massachusetts: 617-358-5356 Collect 
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Federal Computer Conference 

RO. Box n, Wayland, Massachusetts 01778 

Please rush full information on the 
1984 Federal Computer Conference. 


Name. 
Title _ 


Organization. 

Address_ 

City_ 


Telephone _L 


■KDCRnil 
iGOflUHJTCft 
CONFCItCNGC 

Program sponsored and directed by the National Council 
- for Education on Information Strategies 


September 18,19 & 20,1964 
Washington Convention Center 
Washington, D.C. ( 


.State. 


.Zip. 


. Ext.. 


, DM-815 
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At Hyatt, we have a special welcome 
waiting every time you arrive. Because 
people who expect the best from them¬ 
selves expect a lot from their hotel. 

We usher you through check-in 
without a moment wasted. We’ll clean 
and press your suit and have it back 
before evening. From our famous 
room;servicc, we’ll send up a meal as 
thoughtfully prepared as any in town. 
And with our express check-out service, 
have to wait. Just drop off 
)u're on your way. 
vo u ’re ou r guest, special 
Something you learn to take 
An attentive touch of Hyatt. 


treat! 
for-1 
Don’t vc 


WM 


r 

t • - > • 


ANAHEIM 


Across from Disneyland, Hyatt is steps 
from the Anaheim Convention Center. 


BURLINGAME 


HSHI 


Five minutes from San Francisco 
I International Airport, Hyatt is twenty 
minutes from the city. 

■ * ■ • ( * . ft, ■ r , < ■■ 


US 


OAKLAND 


In a lush garden setting, Hyatt is adjacent 
to Oakland International A apart 

PALO ALTO 

Between Silicon Valley and Stanford, 
Hyatt is convenient to S.F. and San Jose 

Airports. 

/• ■ , 

' v SAN JOSE 

A garden resort at the world’s high tech 
center, Silicon Valley. 

hyattQhotels 

I For reservations, call your travel planner 

or800228 9000. ©1984 Hyatt Hotels Corp. 
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Avoid the 
local network 
cabling mess. 


Local networks are easy— 
until you have to install one yourself, 


Then you’ll find they can be a real mess. You have 
to determine optimal wire runs, make 
up the right cables with the right con¬ 
nectors, meet FCC shielding 
requirements and local insulation 
codes, perhaps drag cable above 
drop ceilings, through walls, and be¬ 
tween floors of your building. And 
then document where each cable 
runs and what it serves. 

At best, do-it-yourself cabling can be a headache; 
at least as often, it turns out to be a real nightmare. 


But it doesn’t have to be that way. You can let 
INSTANET Cable’s professionals 
“cater” to your networking require¬ 
ments—from network ^design, to 
installation, to finished documenta¬ 
tion—anywhere in the country.. 

You don’t install networks every 
day; they do. It’s that simple: Regular 
twisted pair? Coax? Voice/data? 
Ethernet? They’ve done them all. 
Avoid the mess. Call our toll-free 800 number to¬ 
day for a menu of our cabling products and services. 


Enjoy cabling 
a la carte from 
INSTANET CABLE. 


INSTANET Cable, Inc., a subsidiary of MICOM Systems, Inc. • 1- Map Hill Drive • Babson Park, MA 02157 • (617) 235-5964 
Regional Offices • Atlanta, GA (404) 435-2999 • Boston, MA (617) 527j40,i0 • Chicago, IL (312) 789-2430 • Dallas, TX (214) 258-0774 
Los Angeles, CA (805) 583-8600 • San Francisco, CA (415) 327-0890* • St.'Louis, MO (314) 576-7626 • Teaneck, NJ (201 )J836-4000 

For literature please call: (800) “MICOM U.S.” 

Or contact your nearest representative directly.. .AK: Anchorage (907) 561-1776/Juneau (907)789-4101 • AL: (800) 327-6600 • AR: (214) 620-1551 • AZ: (602) 994-5400 
CA: Anaheim (714) 635-7600/Lodi (209) 334-1961 /San Diego (619) 565-1557/San Jose(408)298-7290 • CO: Colorado Springs (303) 594-0880/Denver (303) 777-8070 

CT: (617) 235-5520 • DE: (800) 537-8324 • FL: (800) 432-4480 • GA: (800) 327-6600 * HI: (808) 537-9758 • IA: (402) 895-5850 • ID: (801) 466-6522 • IL: (312)255-4820 
IN: (317) 846-2591 • KS: (816) 252-3700 • KY: (502) 228-5401 • LA: (800) 327-6600 • MA: (617) 235-5520 • MD: (301) 340-0600 • ME: (617) 235-5520 • Ml: (313)588-2300 
MN: (612) 425-4455 • MO: Independence (816) 252-3700/St. Louis (314) 721-0401 • MS: (800) 327-6600 • MT: (801) 466-6522 #NC: (800) 327-6600 • ND: (612)425-4455 
NE: (402)895-5850 • NH: (617) 235-5520 • NJ: (800) 537-8324 • NM: Albuquerque (505) 292-1212/ Las Cruces (505) 524-9693 • NV: (714) 635-7600 

NY: Albany (518) 459-5891 /Buffalo (716) 662-4568/New York City (914) 368-0325/Rochester (716) 424-7492 /Syracuse (315) 455-5841 • OH: Cleveland (216) 524-5930 

/Dayton (513) 434-7500 • OK: (405) 478-5000 • OR: (503)224-3145 • PA: East (215) 672-5412/West (412) 892-2953 • Rl: (617)235-5520 • SC: (800)327-6600 
SD: (612)425-4455 • TN: (800)327-6600 • TX: Dallas (214) 620-1551 /Austin (512) 327-8600/El Paso (915) 542-1762 /Houston (713) 353-7728 • UT: (801)466-6522 
;VA: North (301) 340-0600/South (800) 327-6600 • VT: (617)235-5520 • WA: (206)454-2383 • Wl: (414) 784-9379 • WV: East (301) 340-0600/West (412) 892-2953 
WY: (303)777-8070 • Washington, DC: (301) 340-0600 • Puerto Rico: (809) 753-1771 IC002. 
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